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PREFACE 


The Mackenzie Valley Pipeline Inquiry was established on 
March 21, 1974 by Order-in-Council P.C. 1974-641. The Minister of 
Indian Affairs and Northern Development, Jean Chrétien, at the 
same time appointed Mr. Justice T.R. Berger of the Supreme Court of 
British Columbia as Commissioner of the Inquiry charged with the 
task for inquiring into and reporting upon the terms and conditions 
that should be imposed in respect of any right-of-way that might be 
granted across Crown lands in the Yukon and Northwest Territories 
for a proposed Mackenzie Valley pipeline, having regard to: 


1. The social, environmental and economic 
impact regionally, of the construction, 
operation and subsequent abandonment of the 
proposed pipeline in the Yukon and 
Northwest Territories, and, 


Za Any, proposals commectethemspecit re jenvinon= 
mental and social concerns set out in the 
Expanded Guidelines for Northern Pipelines 
ue WS. 


An application for the grant of right-of-way under 
authority of the Territorial Lands Act for the purpose of 
constructing a pipeline across Crown lands in the Yukon and 
Northwest Territories to transport natural gas from Prudhoe Bay 
and the Mackenzie Delta to southern markets in the United States 
and Canada was submitted to the Department of Indian Affairs and 
Northern Development by Canadian Arctic Gas Pipeline Limited on 
Marche 21. 1974. . On May-ly PO7S53\ Foothills Pipe Lines Limited, 
in conjunction with Alberta Gas Trunk Line (Canada) Limited, 
submitted an application for a grant of right-of-way to construct 
an all-Canadian pipeline up the Mackenzie Valley to transport 
natural gas from the Mackenzie Delta to southern Canadian markets. 
These two proposals were referred to Mr. Justice T.R. Berger for 
examination by his Inquiry at public hearings. 


Justice Berger held preliminary hearings to inquire into 
and determine the nature of the public hearings in Yellowknife, 
Inuvik, Whitehorse and Ottawa in late April and early May, 1974, 
and issued preliminary rulings as a result of these hearings. 
Procedural hearings were then held by the Inquiry in Yellowknife 
on September 12 and 13, 1974 to receive comments on proposals by 
Commission Counsel regarding timing and procedural rules for 
future public hearings. As a consequence it was decided to hold 
formal hearings in Yellowknife, N.W.T., and in Whitehorse, Y.T., 
and that the hearings would be defined in subject areas comprising: 


Phase I - Construction and Engineering 

Phase II - Impact on the Physical Environment 
Phase III - Impact on the Living Environment 
Phase IV - Impact on the Human Environment 


Community hearings were to be informal, ie., not confined 
to a particular phase, and witnesses appearing would not be cross- 
examined. These hearings would be held in communities throughout 
the Territories which were most likely to be affected by pipeline 
development activity. In addition, hearings would be held in 
major centres in southern Canada. A schedule of hearings which 
have taken place to date of printing and a tentative schedule of 
anticipated hearings is attached as Appendix V. 


The Mackenzie Valley Pipeline Inquiry summaries will be 
published in several volumes of which this is the alee,  Orelnere 
volumes will comprise community hearings, impact on the physical 
and living environments, socio-economic impacts, Delta developments, 
southern centres hearings and final arguments. 


aia 


The summaries are prepared primarily by Mr. Don Gamble 
of the Northern Policy and Program Planning Branch of the 
Department of Indian Affairs and Northern Development with the 
editorial assistance of Mrs. Nancy Lonnay. They appeared 
originally in a numbered, chronological series and were widely 
distributed in that form. Reference is made to this numbered 
series in Appendix V. The summaries attempt to provide, in 
abstract, information which is contained in the lengthy transcripts 
of the Inquiry proceedings. They are an unofficial guide to the 
transcripts and should not be construed as representing any 
position or policy of the Department of Indian Affairs and Northern 


Development. 


Department of Indi i 
an Affairs 
and Northern Development 
Ottawa, Ontario ‘ 


alba 
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Attachment 7 


The Mackenzie Valley Pipeline Inquiry Hearings commenced 
March 3, 1975 in Yellowknife, Northwest Territories. 

The summary presented below covers the highlights of the 
Hearings for the period March 3-8, 1975. 


CANADIAN ARCTIC GAS PIPELINE LIMITED TRANSCRIPT REFERENCE 
Mr. Pierre Genest (Counsel) 

CAGPL outlined its application noting revised Wolke, 1D« = 
cost estimate of $7 billion to construct a pages 768 to 7 


pipeline 2,435 miles long. Genest reviewed 
need for gas in United States and Canada, 
prime pipeline routing. Company's stand 

is that pipeline can be built without 
prejudice to settlement of native iand 
claims and ended with a suggestion that 

the hearings not become too long. 


Mr. Genest mentioned alternative "Cross 
Delta routing” being studied by Arctic 
Gas and indicated material would be 
shortly filed with Inquiry and the 
Minister. 


He also outlined briefly the Canadian 
energy shortage and the United 

States energy shortage. Mr. Genest 
said it was not economically feasible 
to construct a pipeline for the 
exclusive purpose of shipping Delta 
frontier gas to Canadian markets, 

a joint line carrying American and 
Canadian gas would always remain 

the most economic alternative. 


FOOTHILLS PIPE LINES LTD. 
Mr. Reg Gibbs (Counsel) 


Foothills outlined its generalized view Weoll, Ibi 


of weaknesses in CAGPL application and pages 782 to 791 
indicated it would file its own 


evidence/application from end of 
March to early April. 


Mr. Gibbs questioned technical and 
financial aspects of CAGPL's filing. 

He also pointed out the limited 
Canadian content in the Canadian 

Arctic Gas Pipeline Ltd. consortium 

and the large scale Canadian public 
financial subscription which would 

be required to help finance the project. 


Mr. Gibbs urged an all Canadian line 


joining existing pipelines in southern 
Canada. 


: . ; ey ; 
Foothills Pipelines Ltd. Contidis TRANSCRIPT REFERENCE 


Mr. Gibbs questioned pipeline size south 
of Travaillant Lake, suggesting_request 
for right-of-way was for two 48" pipe- 
lines rather than one based on gas feed- 
in from Prudhoe Bay to Mackenzie Delta 
sector and Mackenzie Delta gas. 


CANADIAN ARCTIC RESOURCES COMMITTEE 
Mr. Russell Anthony (Counsel) 


CARC outlined its organization. 

Mr. Anthony said Government, industry, 
NEB were not disclosing full facts. 

A request by CARC to Commission 
Counsel for access to DOE experts and 
reports (March 4th, pages 845 to 846) 
was largely satisfied by a verbal 
assurance by Counsel (March 4th, 
pages 915 to 196) anda letter® from 
the Minister DOE read into the record 
on March 6th (page 1,322). A 

meeting between Commission Counsel 
and DOE officials was scheduled for 
March 10th in Edmonton. 


CARC indicated it felt only a limited 
examination of pipeline routings had 
been made by CAGPL. It also urged a 
thorough study of the corridor concept 
contained in the 1970-1972 pipeline 
guidelines prior to the granting of a 
right-of-way. 


NORTHWEST TERRITORIES INDIAN BROTHERHOOD 
AND METIS ASSOCIATION - Mr. Glen Bell (Counsel) 


Mr. Bell stated the Inquiry was the best Vol ix 

way for native people to place their Pages 804 to 818 
position on the settlement of land 

claims before the Canadian public. 

Their position is no pipeline before 

land claims are resolved. Native 

people want control of their own 

economic development. 


Mr. Bell pointed out that later evidence 
would be placed before the Inquiry 
showing extensive land use by native 
people and the importance of the 
Mackenzie Valley. 


COMMITTEE FOR ORIGINAL PEOPLES 
ENTITLEMENT; INUIT TAPIRISAT OF 


CANADA - Mr. John Bayly (Counsel) 


Mr. John Bayly representing COPE/ITC Woe, a 
stressed the importance of land claims Pages 818 to 825 
settlement before pipeline construction 

or other major development. If develop- 

ment is to come, people want to be 

ready for it and wish to participate 

apg abt; 


Mr. Bayly informed the Inquiry of the 
extensive land use study begun in 
1973 and the land claims legal brief 
begun in 1972 with the work nearly 
complete. 


* See attachment 


COUNSEL FOR YUKON INDIANS 
Mr. Kon Veale oun 


Mr. Veale explained to the Inquiry the 
Council for Yukon Indian represents 
all Indians in the Yukon and was ‘ 
organized to negotiate the land claims 
settlement with the government of 
Canada. The council has insisted 

no major developments take place 

to further prejudice native rights. 
The proposed pipeline is just such 

a development. 


ENVIRONMENT PROTECTION BOARD - 
Mr. Carson Templeton (Counsel) 


Mr. Templeton outlined the background 
of the Environment Protection Board 
its membership and interests in 
environmental protection. The 

Board, an independent research group, 
is funded by CAGPL - but is 
autonomous in its publications of 
research findings. Mr. Templeton 
emphasized the need for sound 
environmental guidelines anda 
control agency. 


NORTHWEST TERRITORIES ASSOCIATION OF 


MUNICIPALITIES - Mr. Murray Sigler (Counsel) 


The N.W.T. Association of Municipalities 


stated their concern that they will 
be left with a major economic/social 
burden during and after construction. 


Mr. Sigler emphasized the importance 
of the community hearings in that the 
important factors related to each 
municipality and its residents would 
be brought out. 


He outlined a consultant study being 


completed which would indicate community 


impacts, make recommendations, deal 
with gas distribution from pipeline 
into communities and the lead time 

required to obtain proper municipal 
services. 


OVERVIEW HEARINGS 


The overview hearings constituted 
presentations by scientists, elderly 
native people, and other resource 
persons listed below and covered the 
physical, biological, political and 
socio-economic scenarios of the 
Mackenzie Valley and Northern Yukon. 


A Physical Environment 


General: John Fyles (E.M.R.) 


Permafrost: Ross McKay (J.B.C. ) 


Geomorphology: Michael Church (U.B.C.) 


TRANSCRIPT REFERENCE 


Vol. IX 
Pages 825 to 826 


Werla 2D 
Pages 827 to 835 


Weyl, IO. 
Page 835 to 842 


Vol. X - pages 851 to 
878 


Pages 879 to 914 


Pages 918 to 979 


Overview Hearings - Cont'd. 


B 


Biological Environment 


Vegetation: Lawrence Bliss (U. of 
Alta.) 
Mammals: Ron Jakinchuk (Renewable 


Resources Consultating 
Services Ltd.) 
Birds: John Livingston (York Univ.) 
Lee Doran and 
Associates Ltd. 
Chris Hatfield- (formerly 
Be insey) 


Aquatic Systems: 


Human Environment 


Anthropology: June Helm (U. of Iowa) 


John Stager (U.B.C.) 


Stewart Jamieson 
(USBEGS) 


Economic Participation: 


Development: Tom Espie (N.W.T. Government) 


Director, Dept. Economic Dev. 


John MacAleer 
(Yellowknife) 


Northern Small Business: 


Hamelin 
at Laval and 


TOUSEN. 
(Prot. 


Political Development: 


former N.W.T. Council 


appointed member) 


On Native Organizations 


N.W.T. Métis Association: Rick Hardy (Pres.) 
GJ0.P.E.: Sam) Raddz (Pres) 
N.W.T. Indian Brotherhood: James Wah-Shee 


(Pres.) 
On Native Life (by personal history) 


Tuktoyaktuk: Jim Wolkie (Inuit) 


Fort Providence: Vital Bonnetrouge (Indian) 


Fort Norman: Fred Andrew (Indian) 


On Oil Industry and Construction 


C.D. Bailey 
(H.A. Simmons) 


Oil and Gas Industry: 


Northern Construction: R.F. Legget 


(N.R.C. retired) 


TRANSCRIPT REFERENCE 


Vol. 


Pages 983 to 1,091 


Pages 1,042 to 1,110 


Ragese),LO2s ton ,low, 


Woke 


Pages, is) aco Ly Ze, 


Vol. 
1228 


Vol. 
1329 


Voir. 
Sree 


Vol. 
1383 


Vol. 
1399 


Vol. 
1442 


Vol. 
1447 


Vol. 
1451 


Vol. 
1464 


Whoyil, = 
1475 


Vol. 
1496 


Vol. 
1512 


WAShiL 
S57, 


XI 


XI-A 


XII pages 
jefe) 1b sh7h 


XII pages 
ous 7/0 


XII pages 
to 1383 


XII pages 
ice) USING 


XEEE pages 
to 1441 


XIII pages 
to 1447 


XIII vages 
to 1451 


XIII pages 
to 1463 


XIII pages 
to 1474 


XIII pages 
to 1495 


XIII pages 
to 1509 


XIV pages 
EOP 555 


XIV pages 
to 1603 


physical and biological envir- 
The human environment panel was 

tement by Dr. Jamieson on the benefits 
This was followed by a vresentation ; 

by Dr. Espie (N.W.T.) dealing with a philosophy of development ipa} 
the N.W.T. The Presidents of the various native organizations © 
made strong statements opposing the pipeline until the land claims 
are settled. Dr. Hamelin made a lengthy political analysis of 
Territorial Affairs which urged acceleration of providing greater 
responsibility to the Territorial Governments. The three native 
elders spoke of their lives since the turn of the century. The 
importance of the land was stressed by all three spokesmen. In the 
presentation of the Oil and Gas Industry techniques, performance, 
finance and future, Mr. Bailey made an appeal for a National Oil 
Policy. In the concluding presentation Dr. Legget outlined 
northern construction as it related to permafrost, climate, 
transportation and manpower. His overall view was that any project 
can be safely built from an engineering point of view if there isa 
need and the money is available. 


The technical overview on the 
onment was straightforward. 
highlighted by a strong sta 
of delaying the pipeline. 


INQUIRY SCHEDULE 


The hearings are expected to be held in Yellowknife in three week 
cycles interrupted by a one week recess and, perhaps, one week of 
informal community hearings. 


The first panel of witnesses (see p. 8) will be called by Arctic 
Gas on March llth. It is anticipated that the first and second 
panels will give evidence and be cross-examined before the one week 
recess commencing March 22nd. Informal hearings will be held in 
Aklavik from April 2nd to 4th. Formal hearings will then resume in 
Yellowknife for three weeks with evidence from the balance of the 
panels list below. 


Phase 1: Engineering and Construction 


Panel 1: Facilities Location (Application, Section 8.a.), 
Connecting Pipeline Facilities (Section 9) 
to be given by a panel consisting of P.H. Dau, 
G.L. Williams, D.W. Watson and Dr. J.D. Mollard. 


Panel 2: Geotechnical Aspects of Engineering Design of 
the Piveline and Ancillary Facilities. This 
evidence will be given by a vanel consisting 
of J.I. Clark, N.R. Morgenstern, Richard H. Cooper 
R.M. Hardy, W.A. Slusarchuk, G.W. Hollingshead ; 
and E.C. McRoberts. 


Panel 3: System Configuration and Design of Facilities 
being the materials contained in Section 8b. 
except for those dealt with by the second 
panel named above. The panel here will consist 
Clg PULCel ly mG kane Ge Reid, C. Koskimaki 
J. McMullen, J. Price, and XK. Rathje. Ae 


Panel 4. Construction Plan. (Section 13.a. of the 
application). The composition of this panel 


will be announced later. 


Attachment 


Letter to Mr, Justice T.R. Berger 
from Madame Jeanne Sauvé March 6, 1975 


Read into the record at the Inqutry March 6 


Dear Mr. Justice Berger: 


Re: Mackenate Valley Pipeline Inquiry 


I am coneerned that an tmpresston ts being created that I do not 
tntend to co-operate fully with your Inqutry into "the terms and 
conditions that should be tmposed in respect of any rtght-of-way 
that might be granted across Croun lands." Any such tmpresston 


ts wholly false. 


It ts my intentton to ensure that any parttctpant tin the Inquiry 

has access to all relevant docunents and report tn the possesston 

of my department that the partictpant may require, subject only to 
any priviledge I may be obliged to claim. It ts also my tntentton 

to ensure that no obstaele ts placed by offtctals of my department 

tn the way of any participant who wishes to consult wtth any employee 
of my department whose knowledge of environmental matters the 
parttetpant may wtsh to adduce as evidence by calling such employee 


as a wttness. 


I propose to make publte the text of this letter after ycu have 


recetved tt. 


Yours sincerely, 


(Mne.) Jeanne Sauvé 
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SUMMARY OF PROCEEDINGS 
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TOPIC: Phase 1; Engineering and Construction of Proposed 
Pipeline; Panel on: 


-~ Facilities Location (Section 8a of Applicaton) 
- Connecting Pipeline Facilities (Section 9 of 
Application) 


DATE: Sittings March 11 to 14 inclusive, Yellowknife 


WITNESSES: Panel on Facilities Location and Connecting 
Pipeline Facilities; 


Dau - President Northern Engineering 
Services Company Ltd. (NES) 

G.L. Williams - Director of Field Services, NES 

D.W. Watson - Engineer NES 

J.D. Mollard - President,J.D. Mollard and Assoc. 

Ltd. Regina (airphoto interpreta- 

tion) 


ac] 
a0) 


HIGHLIGHTS: TRANSCRIPT REFERENCE 


A. Technical/Engineering 


- The proposed prime route and alternate Vol. XV pages 
route of the pipeline, including the L655: toulees 
route change amendment to the east of 
Fort Simpson, was given by Mr. Dau. 


- Route selection techniques as applied Vol. XV pages 
to this project were outlined by qs) tet) IE VALG 
Mr. Dau and Dr. Mollard. bexsl Aky/ Az) were) IL/ S39) 


- The Fort Simpson Relocation Amendment Vol. XV pages 
was filed becausé of its economy over DU Z4 CO A727 
the original routing, according to 
Mr. Dau. The decision to dual major 
river crossing favoured the route as 
amended. 


- The Cross Delta Alternative Routing, Vol. XV pages 
co be filed within e nex ew weeks, 1717 to 1723 
1s contingent on the approval of the 
prime (coastal) route. It leaves the 
coastal route (as filed) near Shingle 
Point and runs north across Shallow Bay 
(dual pipe) to the southern end of 
Langley Island. South of Taglu and 
Parsons Lake, it would follow the prime 
route past Inuvik then a direct route 
east of Travaillant Lake to join the 
prime route at Thunder River. Mr. Dau 
indicated that this route would be 
about $100 million cheaper than going 
around the Delta as now filed. In 
cross-examination he agreed that from 
an engineering perspective, the Cross 


Delta Alternative would be the 'prime'! 
route', 


Vol. XVIII pages 
2032 to 2034 


iil 


Technical/Engineering (Cont'd.) TRANSCRIPT REFERENCE 


The Commissioner expressed an interest 

in how the Cross Delta route was decided 

on and how, in view of the Pipeline 

Guidelines reference to Fort MacPherson, 

such a route could be considered in the Vol. XVI pages 
specified corridors. 1869 to 1874 


- The Alternative 42 inch Dempster Supply Vol. xVI p. 1745 
Lines Supplement to carry Alaskan and Vol xvii 
Delta gas from the source to the Atehd/sy qerey U3} 9/7/ 
48 inch pipeline at Travaillant Lake, 
was filed with the Inquiry. 


- Foothills cross-examination pointed out Vol. XVI pages 
that if all compressor stations were 1804 to 1806 
built as shown, two 48" diameter 
pipelines would be required from 
Travaillant Lake to Caroline. 


- The routing of the pipeline was affected Vol. XVI pages 
by the ownership of the operating LADS) teey IY 7C 
company and by political and regulatory 
forces according to Foothills. No 
consideration was given to existing 
facilities south of 60. 


- The ultimate decision on the Coastal Vol. XVI page 
(prime) vs. Interior Routes would be ETS 
Made in the United States by the 
Federal Power Commission according to 
Mr. Dau in cross-examination by Vol. XVII pages 
Foothills. Although the total cost of Wey wefey Alisy 7s) 
the interior route is $525 million 
more than the total cost of the coastal 
route, the Canadian portion of the 
interior route actually cost $25 
million less than the Coastal route 
in Canada. 


- The location of the Mackenzie Valley Vol. XVI pages 
Highway and its influence on the TSS Omtomle ss 
routing of the pipeline was pursued by 
CARC. 


- The 120 ft. right of way would have to Vol. XVIII page 
be increased by 20 ft. for looping but 1858 
no studies had been done to determine Vol. XVIII pages 
the effect 2 large-diameter chilled 2037 to 2040 
pipes would have when close together 
as in looping, according to Mr. Dau 
in cross-examination by CARC and COPE. 


- Northern Engineering Service agreed to Vol. XVIII pages 
keep all participants advised of all 2082 to 2091 
major and minor route location changes 
as they are being studied. In general, 
amendments would be filed only if the 
routing was changed to a position not 
shown on the alignment sheets as filed 


Environmental 
- Route changes based on environmental Vol. XV page 1716 
concerns were made by NES according anGenlayi23 


to Mr. Dau. The relocation at 
Travaillant Lake to avoid an ecol- 
Ogically sensitive area was used as an 
example. 


12 


B. Environmental (Cont Gs) 


- To establish the influence of envir- 
onmentalists in route selection 
Commission Counsel in cross-examina-— 
tion, requested: 1. The proposed 
routing at the time the envir~- 
conmental consultants were engaged 
and, 2. a copy of the proceedings 
of the April 1973 seminar at which 
the environmental route change 
tradeoffs were made. 


- Commission Counsel in cross-examina- 
tion clarifed NES role in making 
envirenmental decisions as follows: 
1. NES was the final judge on 
whether the environmental consult- 
ants would have their way or not. 
2. NES had no scale of priorities, 
values and no guidelines with which 
to make environmental-engineering 
tradeoffs. 3. NES was making 
"impossible" decisions which,as in 
the case of choosing a coastal 
route, left even the competing 
environmental concerns unresolved 
by a route compromise that didn't 
satisfy either. 


Cc. Socio-Economic 


- The absence of any socio-economic 
studies influencing the selection of 
the pipeline route was emphasized by 
the Indian Brotherhood in cross- 
examination. Socio-economic 
factors had no influence. 


- The determination of the "appropriate" 
distance between settlements and the 
pipeline was questioned by the 
Indian Brotherhood and COPE in cross- 
examination. It remained unresolved. 
No satisfactory explanation could be 
provided by the panel. 


- Indian Brotherhood in cross-examina- 
tion established that despite 
possession of a report on the 
existence of registered traplines on 
the proposed route, none of the 
trappers had been notified. Note 
the Commissioner's summation on this 
point on page 1944, 


Commission Counsel in cross-examina- 
tion questioned the validity of the 
statement in the Fort Simpson 
Amendment that the new routing would 
have the same socio-economic impact 
as the original routing. The panel 
agreed this seemed unlikely. 


D. Miscellaneous 


Three new reports were submi 

CAGPL in addition to the een 
and alternatives above: 1. Drainage 
and Erosion Control. 2. Draft 
Interim Report on Results from Frost 


Effects Study. 3, Su 
Hydrology. pplemental 


TRANSCRIPT REFERENCE 


Vow. 
2077 


vol. 
2093 


Vor 
1910 
1920 


Vou. 
1916, 
1950 


Vol. 
IU) Sil 


NACL 
2110 


Vol. 
1746 


XVIII pages 
to 2082 


XVIII pages 
to 2104 


XVII pages 
to 1916 
to 1923 


XVII pages 
LOM anc. 
tO E956 


XVII pages 
to 1944 


XVIII pages 
to 2120 


XVI page 


in} 


D. Miscellaneous (cont'd) TRANSCRIPT REFERENCE 
- The background of Northern Vol. XV pages 
Engineering Services and its 1643 ton'6 55), 
relationship to CAGPL and other Vol. X pages 
companies was presented by Mr. Dau W749 ton 1755 


‘in Chief' and in cross-examination 
by Foothills. 


- Participants expressed concern over Vol. XVII pages 
the continual flow of amendments/ 1879 to 1886 
alternatives of major signficance. 

CAGPL agreed that delays in this 
Inquiry resulting from this 
indecision are their sole 
responsibility and public statements 
will not be made blaming the 
Government or the Inquiry. 


- An attempt by Foothills to have CAGPL Vol. XV pages 


file documents on Financing and Cost MGs). jee IMG 27/ 
of Service was rejected by CAGPL on Vol. XVI page 
the grounds that they are not ae 


relevant to the Inquiry. They are 
already filed before the NEB and 
are available to the participants. 


E. Inquiry Schedule 


The next panel on the "Geotechnical Aspects of Engineering Design 
and Ancillary Facilities" will appear March 17th to 2lst and then 
resume after the recess on April 7th until cross-examination is 
complete. The panel consists of: 


SoUks (eikenel 

N.R. Morgenstern 
R.H. Cooper 

R.M. Hardy 


W.A. Slusarchuk 
G.W. Hollingshead 
E.C. McRoberts 
G.L. Williams 


Informal community hearings will be held in Aklavik from April 2nd 
to 4th. 
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Engineering and Construction of Proposed Pipeline. 


Geotechnical Aspects of En ineerin 


of the Pipeline and Ancillary Facilities 


DATE: March 17 to 21 and April 7 to 14 in Yellowknife 


WITNESSES: Panel on Geotechnical Aspects of Engineering Design 
of the Pipeline and Ancillary Facilities. 


= (Dre obs lances Supervisor of Geotechnical and Environment 
Studies, Northern Engineering Services 
Co. Ltd. (NES) 
- Dr. G.W. Hollingshead: Manager of River Engineering, NES. 
- Dr. E.C. McRoberts: Senior Geotechnical Engineer, NES. 
- Dr. W.A. Slusarchuk: Manager of Geotechnical and Geothermal 
Studies, NES. 
- Dr. N.R. Morgenstern: Professor University of Alberta and 
Consultant. 
=) DER Walt. COSpeKs Consultant in Hydrology, River Engineering 
and Hydraulic Model Testing. 
- Dr. R.M. Hardy: Pres. R.M. Hardy and Associates, Geotechnical 
Consultants. 
- Mr. G.L. Williams: Director of Field Servives, NES. 
HIGHLIGHTS TRANSCRIPT 
REFERENCE 
A. Technical/Engineering 
a=l General 
- Geotechnical studies embrace the fields of 
soil mechanics, rock mechanics and the Wells xan 
engineering aspects of geology, geophysics, 2167-2170 


hydrology and related sciences. Geothermal 
studies are directed toward analysing and 
predicting temperatures in the ground and 
changes to these temperatures resulting from 
construction according to definitions provided 
by Dr. Clark. 
- Geotechnical/geothermal considerations sHoenhbKeleyel, Wioil, Xx<ips 
according to Dr. Clark, verification of terrain 2170-2173 
typing, and analysis of slopes, permafrost 2177-2185 
(ground thermal regime), rivers, surface and 2219-2222 
subsurface drainage, and soils along the route. 
The initial objective was to establish performance 


criteria rather than design criteria. Solutions Vol. XIX-A 
to northern pipelining problems such as frost heave, 2227-2240 
Slope stability, pipe floatation, buried river 2258-2272 
crossings, building and pipeline foundations in 2275-2278 


permafrost, protection of ground thermal regime, 
icings, permafrost excavation etc. have been 
proposed with the objective of proceeding 

with detailed designs to maximize human safety, 
minimize disruptions to the environment and secure 
a reliable pipeline system. 
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Technical/Engineering (Cont'd) 


- Additional work which must be conducted 


by NES prior to construction, according 

to Dr. Clark, includes verification of 

river crossing design data, ground 

truthing selected portions of the right 

of way, preparation of orthophotomosaic 
alignment sheets, and preparation of 

detailed designs and construction spe- 
cifications. As part of the design 

process, a 'Design Manual' will be 

prepared for the design engineers covering 
design criteria for pipeline anchoring 

and curvature, foundations, slopes, etc. 
After final design, a ‘Design Change 

Manual' will be prepared to assist field 
engineers in overcoming unforeseen field 
conditions revealed during construction 
During construction a catalogue of perma- 
frost and soil conditions will be developed 
on a mile by mile basis. Dr. Clark indicated 
that this catalogue along with information on 
hydrology, river morphology, ice jams, 
drainage and erosion, etc. will form a 

data base for use in the operation and 
maintenance of the pipeline. 

In building the pipeline, 
will be responsible for design implementation 
along with a trained inspection staff accord- 
ing to Dr. Clark. These people will report 
to Arctic Gas via Northern Engineering 
Services. The staffing and reporting 

concept is currently under study by the 

board of directors of Northern Engineering 
although no direction has been given by 
Arctic Gas. It was confirmed that qualified 
geotechnical engineers will be on site 

during construction and these engineers 


will be responsible for any construction design 


modifications. 


a-2 General Design 


This will be the only 48 inch high pressure 
chilled gas pipeline according to Dr. Clark, 
in cross-examination by Foothills, although 
there are 259 miles of 48" oil pipeline in 
Canada and the U.S.A. 

The 48 inch feeder lines from the gas 

source to Travaillant Lake (as filed) would 
be used if the reserve forecast is proven 
correct. If reserves are less, the 42 inch 
line alternative would be built. Similarly, 
any decision to loop the lines would be 
based on supply and demand with the like- 
lihodd of looping being greater for a 42" 
line. This information along with the fact 
that there have been no studies on looping, 
was obtained by COPE in cross-examination. 


the design engineers 


TRANSCRIPT 
REFERENCE 


Vol. XIX-A 
2241-2250 


Vol XXIX 
3619-3622 


Vol. XXIV 
2871-2875 


WO 23D eN 
2251-2257 


Vol. XXIX 
3622-3631 


Vol. XIX-A 
2253-2254 
Vol. XXI 
2498-2500 
Vole Sore 


Vol. XXIV 
2778-2780 


Vol. XXIV 
2782-2784 


2530 
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TRANSCRIPT 
esi Cont'd 
a-2 General Design (Cont'd) REFERENCE _ 


-~ The knowledge is available to build a 
chilled pipeline in permafrost according 
to Dr. Clark in cross-examination by a 
commission counsel. The 'tools' available 
to do this are: 1. a knowledge of standard Vol. XXIV-A 
pipeline practice, 2. a core of well qualified 2885-2897 
experts, 3. data obtained from test sites 
and 4. an ability to make geothermal pre- 
dictions (computer program). Present 
efforts are directed at optimizing (making 
less expensive) the conservative design as 
now proposed. All of the panel felt that 
the techniques now available to them were 
sufficient to design and build this unique 
pipeline. 
—~ The decision to chill the gas, according to 
the cross-examination by commission counsel, 
was made in late 1972 mainly for environmental Vol. XXVI 
and pipeline integrity reasons. The panel 3214-3223 
knew of no economic advantages in throughput 
leading to a chilled gas decision. The 
decision to chill the gas to the Alberta 
border could be changed to a point further 
north in the final design considerations. 
- Advantages of placing the pipe on piles would 
be offset by new problems associated with 
elevated pipelines according to Dr. Clark in 
cross-examination by the N.W.T. Indian Brotherhood. 
Subsequent cross-examination by commission counsel 
pointed out the lack of information on the 
elevated portions of the test facility at 
Sans Sault. Mr. Williams indicated that this WITS, 2.O:CNV/ 
was because nothing worthwhile happened except 2768-2778 
the deterioration of the pipeline coating. 
NES had Soviet literature translated and had 
some information based on studies in Alaska 
but a comparative buried/elevated report is 
not available for this project. It was 
pointed out by Dr. Hardy that Soviet experience 


is not for buried or chilled pipelines and Vol. XIX 
Canadian conditions are quite different from an 2173-2177 
engineering viewpoint. 2225-2226 
- The coastal route is preferable geotechnically Vol. XIX-A 
to the interior route according to Dr. Clark. 2277 _ 2284 
Although there is some seismic risk on the Vol. XIX-A 
interior route, it can be overcome by special 2278-2283 
trench designs utilizing granular backfill 
and sloping trench walls according to the Wolk, Xosce 
panel in response to Foothills questions. 2490-2498 


a=3 Test Facilities 


— The stotal cost iof test facility related 


Weil Seip 
studies was about $9 million according to 2194-2218 
the panel. Although there were four test OPP 


sites at Prudhoe Bay, Norman Wells, Sans 
Sault and Calgary, the latter two were 

the main ones used to verify the chilled 
gas concept, the construction feasibility, 
the analytical programs and the Eight of 
way restoration techniques. The Prudhoe 
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a-3 Test Facilities (Cont'd) TRANSCRIPT 
REFERENCE 
Bay facility was built in March 1971, Vol. XXVII 
the Norman Wells facility in April 1971, 3282 


the Sans Sault facility in January 1971 
and the Calgary facility in March 1974. 

- The details of the selection and results Vol. XXVII 
of the Sans Sault test site were pursued 3282-3308 
in cross-examination by commission counsel. 

The site for the facility was selected in 

1970 on the basis of about 750 drill hokes 

along the Mackenzie corridor and on the 

basis of terrain typing done by J.D. 

Mollard and Associates for the Northwest 

Project and Mackenzie Valley consortiums. 

The site selected was one of six sites Vol. XXIX 
recommended by Mollard. It was in 3566-3567 
continuous permafrost in terrain types 

HT, DL and GLB. According to Mr. Williams, 

Dr. Mollard cross-sectional logs of these 

types of terrain, show that the site 

tends toward the most difficult of soils 

to be found along the route even though 


the HT classification is represented on Wouls Xecirie 

less than 1% of the right-of-way. 2558-2562 
- The Calgary Test Facility was described 

initially be Dr. Slusarchuk. It consisted Vol. XX 

of a chilled section of pipe in frost 2312-2344 


susceptible soils with a high water table. 
A control section was placed with 2 ft. 

of cover, a deep burial section with 5% ft. 
of cover,a gravel section with the frost 
susceptible soil replaced with gravel for 

3 ft. under the pipe, and restrained section 
was built with a mechanism to hold a load 
on the pipe. Laboratory soils tests were 
also conducted to test the heaving charac- 
teristics of soils selected from along 

the pipeline right-of-way. Laboratory 
Model tests using a 4 inch pipe in frost 
susceptible soils were also conducted. 
These studies indicated that the rate of 
heave of a freezing soil is significantly 
reduced as the load on the frost front 

(32° F isotherm) increases. The load on 
the soil at which, upon freezing, water 

is not drawn into the soil to grow ice 
lenses and at the same instant is not 
expelled, is called the shut-off pressure. 
At loads greater than the shut-off pressure, 
some local water is expelled away from the 
freezing front. Therefore, by increasing 
the load on the pipe by deep burial (more 
overburden pressure) or by building a 

berm above the ground surface over the 
pipe, frost heave can be reduced and the 
buried chilled pipeline can be safely 


operated. 
- A brief history of frost heave work and Vol. XX11 
a view that the Calgary test did represent 2562-2572 


a 'worst case' was given by Dr. Hardy in 
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a-3 Test Facilities (Cont'd) 


cross-examination by CARC. The view 
was expressed that the Calgary studies 
were of the highest quality ina 
scientific sense. 

- The significance of the Calgary tests 
was questioned by commission counsel 
in cross-examination. The test was 
not designed to simulate differential 
heave which is of greatest concern in 
protecting pipeline integrity. ~~ the 
soil was of only one ‘terrain type' 
and the test results are limited to 
one year thus requiring extrapolations 
to the life of the pipeline. -The panel 


did not agree that these were significant 


limiting factors. Also deemed of some 
importance in considering the rate of 
frost heave was the availability of a 
higher water table or artesian water 
conditions. 

—~ The stress history of the soils tested 
as part of the Calgary research were 
not considered separately since the 
undisturbed samples tested included 
the effects of stress history with 
respect to freezing behavior. The 
stress history is not critical according 
to Dr. Morgenstern and Slusarchuk. 

- The appearance of surface cracks along 
the heave shear plane at the Calgary 
test site was acknowledged by Dr. 
Slusarchuk in cross-examination by 
commission counsel. The cross- 
examination pointed out the possible 
effects of these cracks on surface 
drainage. 


a-4 Frost Heave 


TRANSCRIPT 
REFERENCE 
Vol.) oie 
2222 

Vol. XXIII 
2746-2750 


Vol. XXVI 
3231-3244 


Vol. XXIX 
3564 


Vol. XXVIIT 
3244-3251 


Vol. XXVIII 
3251-3254 


- Frost heave is not a problem for a chilled Vol. Xx 
pipeline in continuous permafrost according 2301-2305 


to evidence led by Dr. Clark. The rate of 


water migration in frozen ground is so 
low that a total heave of only a few 
inches would occur over the life of the 
pipeline. Water moves from warmer to 
colder permafrost according to 'Gibbs 


Free Energy Law' according to Dr. Slusarchuk 
in cross-examination. Work has been done 


by NES on this subject but it has not 
been published. 

Frost heave problems occur in freezing 
previously unfrozen ground where there 
is a soil with a high cut-off pressure 
and water is available. The Calgary 
test facility (see a-3) was designed 
to provide assurance that such heave 
could be reduced by: (1) deep burial, 
(2) surcharging the ground above, 

(3) replacing frost susceptible soils 


Vol. XXVIII 
3271-3277 


Wolke, 20x 
2306-2308 


Pil 


a-4 Frost Heave (Cont'd) TRANSCRIPT 
REFERENCE 
and (4) reducing heat flows by 
insulating. The use of chemical 
grouts to inhibit water migration 


is generally not a practical frost Vol. XXII 

heave solution according to Dr. Hardy. 2580-2583 
- Frost heave problems are of two general 

types, total heave and differential heave, Vol. XX 

according to Dr. Clark. The object in 2308-2311 

combating total heave is to keep the top 

of the pipe at least one foot below the Vol. XIX 

ground surface. In the case of differential 2186-2189 

heave, the difference must be kept below Vol. XIX-A 

the serviceable radius of curvature of 2240 

of the pipe which, in the case of the 2272-2275 


CAGPL pipe, is 24% to 4 feet in 100 to 
150 feet. The critical area for 
differential heave is at the frozen 
unfrozen interface of two soils (before 
the chilled pipeline goes into operation). 
If the force required to lift the pipeline is 
equal to or greater than the shut-off 
pressure of the soil, water will not 
form lensesand the heave problems will 
be minimized. 

- Frost heave quantification, according 
to cross-examination by commission counsel, Vol. XXVI 
are based on: (1) lab tests such as those 3154-3158 
done at the Calgary facility, (2) terrain 
typing, (3) geothermal analysis and (4) 
drill holes along the route. The route 
frost heave quantification is limited 
to terrain typing but there will be 
more drilling to expand on this according 
toyDr. Slusacchuls. 

- The limitations of traditional measures 
of frost susceptibility such as the TRRL Vol. XXVI 
and CRREL techniques were emphasized by 3187-3208 
Dr. Slusarchuk in cross-examination. He 
pointed out that these measures were 
developed for low overburden pressure 
conditions such as roads and airstrips. 
This classification does not apply to 
the Arctic Gas pipeline where there is a 
substantial overburden pressure. By 
traditional measures, the Calgary silt 
is very frost susceptible but if the 
overburden pressure is considered, it is 
not frost susceptible because of its low 
shut-off pressure. Other properties 
which are important are grain size and 
rate of freezing - both as it affects 
ice lens formation and, if the rate is 
different from place to place, as it 
affects differential heave. When the 
"cut-off pressure’ (see definition in 
a-3) is reached, lensing and hence 
heaving terminates. The depth of burial 
or surcharge is the key factor in 
achieving the cut-off pressure. 

- The existence of icy sediments at depths 
of up to 140 feet was noted by commission 
counsel in reference to a publication by 
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RANSCRIPT 
ac e (Cont'd) : 
a-4 Frost Heave ( REFERENCE 


Dr. McKay. Although the shut-off 
pressure theory indicates that this 
type formation shouldn't exist, 

Dr. Morgenstern postulated that the 
formation could be explained by 
other theories not necessarily 
contradictory to the theory of shut- 
off pressures. There is no general 
agreement among geotechnical people 
on these other theories. It was 
suggested by commission counsel that 
these formations may be long term 
effects not foreseen by the short 
duration test conducted at Calgary. 

- An example of a differential heave 
situation was presented by commission 
counsel. By showing a speckled bog 
in cross-section, it was illustrated 
that detailed knowledge of soil 
conditions along the route would be 
required to implement remedies to 
potential differential heave situations. 
The panel emphasized that heave did not 
have to be eliminated completely but 
only controlled within limits. Additional 
bore holes along with geophysical 
techniques now under study will be relied 
on to provide the details of subsurface 
soil conditions. 

- Approximately 200 miles of the proposed 
pipeline right-of-way passes through 
areas of potential frost heave problems - 
primarily from Willow Lake River to the 
Alberta border - according to Dr. 
Slusarchuk in cross-examination by 
commission counsel. The panel was unable 
to provide frost heave predictions on 
a mile by mile basis although areas with 
various heaving characteristics cauld be 
identified according to terrain type on 
the route. This has not yet been done. 

In a ‘worst case' situation, the total 
heave could be as much as 6 ft. in the 
first 6 to 10 years with the most heaving 
occuring in the first 4 to 5 years. This 
total heave would not necessarily translate 
into differential heave to stress the pipe. 

- The interaction between a chilled pipe and 

the surrounding soils when crossing on ice 

wedge at approximate right angles was 
described by Dr. McRoberts. He disagreed 
with a report that suggests the ice wedge 
pressures would deform the pipe. 

The main measures to minimize frost heave 

according to Dr. Slusarchuk are: (1) deep 

bury, (2) surcharging, (3) replacing frost 
susceptible soils, (4) insulating the pipe 
and (5) alternating the flow at dual river 
crossings. The first two techniques will 
be used most commonly. Frost susceptible 


Vol. XXVI 
3129-3150 


Vol. XXVII 
3427-3435 


Vol. XXIX 
3631-3635 


Vol. XXVI 
3223-3227 
Sil Sal 

Vol XxX111 
2712-2714 
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a-4 Frost Heave (Cont'd) TRANSCRIPT 
REFERENCE _ 

soil replacement could occur at compressor 
stations where the pipe comes above ground. 
Insulating will be used to minimize the 
size of the frost bulb under small rivers 
which have a granular base containing 
sub-bed flow or which have frost susceptible 
soils within the zone of influence of the 
frost bult. Alteration of flow would be Vol. XXVI 
used on major river crossings such as the 3228-3231 
Cross-Delta route according to Dr. Slusarchuk 
in cross-examination. Although no tests 
have been done, he suggested that this 
technique would reduce heave by minimizing 
the size of the frost bulb. 

- Monitoring of pipeline heave, although 
not finalized, could be based on: (1) Wiel, >.e:qW/ar 
pipe riser rods such as were used at 3209-3214 
the Sans Sault test site, (2) pigging 
techniques or, (3) geophysical methods. 
The method will be finalized when the 
Design Manual is produced. 


a-5 Frost Bulb 


- The two geothermal computer programs Vol. XXVIII 
used to predict the rate of thaw and 3376-3427 
the rate of freezing at various depths 
are the EPR and Battell-Brooker programs 
according to Dr. Slusarchuk in cross- 
examination. Recognizing that the programs 
are only as accurate as the input data, 
commission counsel pursued the probable 
error in the greenhouse factor input 
parameter, its method of determination 
and the program sensitivity to variations 
within its probable error. The ‘worst 
likely circumstance!’ concept for input 
date was not used. Dr. Slusarchuk 
noted the confidence of the program in 
predicting temperatures at the Sans 
Sault test facility and expressed his 
satisfaction, from an engineering view- 
point, with the programs capability. 

The commissioner pursued the point made 

by commission counsel, that the predictions 
at Sans Sault were in fact made after 

the field results were known. 

- A general clarification of frost sus- Vol. XXil 
ceptibility and frost bulb growth was 2572-2578 
given by Drs Hardy and Morgenstern in 
cross-examination by CARC. Generally, 
the frost bulb would grow at an ever 
decreasing rate. After 10 years, it 
would probably be about 20 feet below 


the pipe. 
- The effect of convection on the frost Vol XXL 
bulb was outlined by Dr. Clark with 2471-2478 


reference to questions raised by the 

Pipeline Assessment Group. Convection 

reduces the size of the frost bulb 

and displaces it in the direction of 

the (heat) flow. The computer program Vol. XXIX 
can predict this phenomena and therefore, 3565 
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~ lb (Cont'd) 
a-5 Frost Bulb ( REFERENCE _ 


icing or sub-surface flow design 
measures can be taken. 

—~ The frost bulb varies in size and 
quality (strength) in different 
soil types according to Dr. Slusarchuk 
in reference to the Speckled Bog example 
presented by commission counsel. The 
example as presented, would produce a 
differential heave situation which 
could produce forces that would flex 
the pipe. It was suggested by 
commission counsel that the flex 
would be non-uniform, according to the 
variations in frost bulb strength, 
and stress would in fact be concentrated 
at the weaker parts of the soil and the 
pipe at those points. Dr. Morgenstern 
noted that the pressures would be limited 
by the capacity of the unfrozen SOUL EO 
transmit the forces although non-uniform 
stress concentration could occur. 


Vola Vn 
3179-3186 


a-6 River Flow 


- Few of the rivers and streams along the Vol. XXIV 
pipeline right-of-way are gauged according 2811-2817 
to Dr. Cooper in cross-examination by 
COPE. Stream flow is not as critical in 
buried pipeline crossings as it is for 
designing dams and bridges. As a part 
of final design, a stream by stream 
assessment will be made. 

- The design flow used for preliminary 


design on the Mackenzie River was the Vol. XXV 
100 year flood. On other streams and 3062-3083 
rivers, a figure based on the maximum Wrolle 2.0,.4V20 tat 
recorded flood was used. Dr. Cooper 3497-3501 
explained that there was a 95% level 

of confidence in predicting a 100 year Vol. XXIX 


flood from the 25 years of data available 3562-3563 
for the Mackenzie and there was no 
particular advantage in using the 
"standard project flood' concept such 

as was used in Alaska. In the case of 

a braided rivers such as the Firth, the 
largest channel is selected and an 
assumption is made that it would meet 
with another. The total confluence 

flow may only be 20 to 30% of the total 
flow but it would be the most severe for 
scour calculations. 


a-7 River Channel Shift 


- The rate of river meander shift is variable 
according to Dr. Hollingshead. It varies Vol. XXV 
from year to year and place to place in 3030-3042 
the river and predictions are often not 


easily made since conditions often build 
up gradually. 
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a-7 River Channel Shift (Cont'd) TRANSCRIPT 
REFERENCE 
- The location of the Swimming Point 
crossing was choosen, in part, because 
of the stability of the banks according 
to Dr. Hollingshead. A report by 
Dr. Morgenstern suggesting that the 
river channel shape might support rapid 
change was placed in perspective by 
the author. 
- The report that the future flow in the 
Delta could shift from the Middle to the 
East Channel was given its proper geologic 
time frame by the panel and it was proposed 
that this was not a major factor in design. 
- Changes in river channels could occur on 
any river and in particular on the North 
Slope rivers. Pipeline crossings for 
these rivers will be designed on the 
assumption that changes will occur. 


a-8 Scour _and Ice Gouging 


- A general outline of vertical and 
horizontal scour in open water and Voie) XXL 
ice jam conditions on single and 2442-2472 
braided river channels was given by 
Dr. Cooper. Ice jam scour could be 
up to 30 feet at a location such as 
Point Separation which has a high 
flow velocity, a sand bed anda 
large amount of ice. The designs 
to date are conservative and the 
on-going work is to achieve more 
economical designs. 
- Recent Alaskan studies, according to 
evidence led by Dr. Clark, show that Vol. XX 
scour and channel migration can be 2395-2402 
predicted at braided and major rivers. 
The general solution is to bury the 
pipe deep, keep the sag points well 
back into the bank and, in the case of 
braided rivers, control the channels with 
river training structures. 
- An outline of the history of scour designs Vol. XXI 


on pipelines in Canada was provided by 2500 

Dr. Hardy in response to cross-examination 

by Foothills. In response to COPE, Vol. XXIV 
Dr. Hardy pointed out that Canadian 2836-2842 


expertise on these matters is better 

than anywhere on this continent and 

although the approach is not satisfactory 
from a scientific viewpoint, the engineering 
procedures are proven and he is confident 


in them. 

- The effect on scour of surface icing 
concentrated flow caused by a chilled Aon Ge. ©.@ i I 
pipeline under a river was questioned 2625-2638 
by CARC..Dr. Cooper explained this WieHhA .e.Gbigie 


was not a critical scour condition. ASMA & 
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- and Ice Gouging (Cont'd) 
a-8 Scour areata a 


- Dual river crossings are not proposed 
because of scour, according to Dr. Vol. XXII 
Cooper. Work done since his 1974 report 2643-2650 
for NES on River Breakup has shown that 
scour can be predicted and therefore Vol. XXV 
his statement in that report, that dual 2964-2970 
crossings should be contemplated because 
of scour unpredictability, is now invalid. 

- The scour formula used by Dr. Cooper was 


questioned by commission counsel. He Vol. XXV 
conceded that other formulas did exist 3024-3030 
and a certain amount of judgement was 3034-3035 


required in selecting coefficients in 
his formula. An alternative formula 
from a reference text put forward by 
commission counsel was deemed by 

Dr. Cooper to be essentially the same as 


his own. 
- Gouging by ice cakes will be most severe Vol. XXVI 
along the banks rather than in the 3103-3113 


channel according to Dr. Cooper. This 

is because the cakes float in the 

deeper portions of the river and hence 
won't gouge the river bed. Responding 
to examples of river crossings along 

the route as chosen by commission 
counsel, Dr. Cooper pointed out that, at 
the banks, where gouging would be 
greatest, the pipe cover was sufficient 
to prevent pipe damage by gouging. 

- Although ice cake gouging in the Beaufort 
Sea has been up to 30 feet, a calculation Vol. XXV 
of the largest possible cake on the 2991-3000 
Mackenzie shows a possible gouge of 
only 7 to 8 feet. As pointed out by 
Dr. Cooper, although this is an untested 
hypotheses, it is not a critical design 
concern when compared to open water and 
ice jam scour. 

- The existence of deep holes in river 
channels of the Mackenzie and possibly Vol. XXV 
other rivers was confirmed by Dr. Cooper 2980-2990 
in cross-examination. Some of these 
holes are up to 100 feet deep. The 
origin of these holes is unknown 
although it was postulated that they 
were due to thermal degredation of 
massive ice in the river beds or 
perhaps due to reversing flow in the 
river. Commission counsel suggested 
that the holes posed a risk to the 
Pipeline if they developed at the river 
crossing site. 

- A report describing a bridge in Siberia Work, rxoavararie 
being sheared off by ice moving under 3465-3471 
pressure was referred to by commission 
counsel. The report also described an 
icing which 'exploded'. The panel 
suggested that this was an unusual 
occurance upon which it would be difficult 
to comment without more detailed information. 
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a-9 River Crossings TRANSCRIPT 
REFERENCE 
- The question of overhead versus buried 
river crossings was raised by CARC and Wolke Ore 
COPE and Commission Counsel. Dr. 2650-2670 
Hardy, in response, said that, although Vol. XXIV 
somewhat controversial, experience by 2817-2819 


Owners and operations of other pipelines 
show that buried crossings are superior. 
Overhead crossings were never really 
considered viable on this pipeline. 
They lead to problems of security Vol. XXIV 
and maintenance. The report by Lamb 2970-2974 
On overhead crossings of the Mackenzie 
did suggest that they were viable from 
a structural engineering viewpoint. 
Problems of scour would not be eliminated 
by crossing overhead since many such 
crossings would require piers in the 
river which would be subject to scour. 

- Of the 650 (approximately) river 
crossings, about 150 would be given Vol. XXI 
individual attention and the balance 2441-2442 
would be treated with a typical design, 
according to Dr. Hollingshead. 

- The Bear River crossing was presented 
by Dr. Hollingshead as an example WOES XO. 
showing a minimum 10 ft. cover in 2421-2426 
the channel, a construction berm on a 
shallow portion of the river anda 
slope stabilization berm. Using 
this and other examples, Dr. Hollingshead 
pointed out the major considerations 
were: (1) vertical erosion, (2)horizontal Vol. XXI 
erosion, (3) pipe floatation, (4) 2427-2439 
general bed degredation (scour) and 
(5) river channel shift. The key points 
in a design are: (1) to keep the pipe 
below the lowest bed level and (2) to 
keep the sag point sufficiently pro- 
tected in the river bank. 


- There is no permafrost beneath the beds Wells XO 
of the Peel River, the Swimming Point 2364 
the Point Separation crossing and the Vol. XXVI 
Great Bear Crossing according to Dr. 3091-3103 
Clark and Dr. Hollingshead. Cross- Vol. XXVII 
examination by commission counsel 3278 


indicated that the drill hokes were 
often not taken to below the pipeline 
burial depth and in some cases did show 
some frozen material. Some of the holes 
were located on the banks and in the 
example cited there was no hole below 
the deepest (sag) point of the pipe. 

A 'hole'shown on one drawing could be 
explained by open water hydraulics 

and is not unusual, according to 

Dr. Cooper. 

- There is permafrost at some depth under Vol. XXVIII 
all the North Slope rivers (except the 3436-3445 
Mackenzie) according to Dr. Cooper in 
response to commission counsels cross- 
examination. Counsel presented an 
example of a typical small channel 
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a-9 River Crossing (Cont'd) 


crossing where the water would freeze 
to the bottom and the frost bulb 

could intercept sub bed flow. Dr. 
Cooper agreed that in such a case, the 
freezing of the aquifer would build up 
pressures and the water would surface 


upstream of the pipeline crossing caus ing 
an icing. To evaluate the extend of such 


a problem along the route, additional 


bore holes, geophysical and recognizance 


are being planned. 

- The excavation of the bank of a river 
crossing was clarified by Mr. Williams 
for COPE. Using the Willow River as an 
example, he explained the probable 
excavation techniques pointing out that 
a 40 foot excavation, as shown, was not 


uncommon. Most river crossings would be 


built and backfilled in the winter. 

- Major damage to a river crossing would 
take 30 to 150 days to repair ina 
‘worst case' situation, according to 
Mr. Williams, although temporary 
remedial measures might be employed 
to restore service more quickly. 


a-10 Slope Stability 


- An overview of slope stability was led 
by Dr. Morgenstern. There are three 
main classes of slope failure: (1) 
Elow (2) Suarderand. (3) erallweachwort 
which has subgroups. These were 
illustrated with slides including 
examples of highway cuts, in permafrost 
on the Alaska pipeline haul road and 
the Dempster Highway. Recognizing 
that slope stabilization techniques 
are numerous and generally site 
specific, example techniques pre- 
sented were: (1) insulation sandwich 
with a surcharge, (2) internal 
drainage, (3) use of vertical cuts so 
that the collapsed overhang acts as 
insulation and (4) revegetation. 

The Bear River crossing was presented 
as an example of stabilization by sur- 
charging the toe of a slope. 

- Only two to three percent of the route 
is potentially unstable and further 
study is expected to reduce this figure 
according to Dr. Clark. Talus slopes 
on the interior route would require 
special care in design and would be 
difficult to excavate. 

- The coefficient of consolidation (Cv) 

factor of safety increases in a thawed 

ice rich soil sample. The reason for 
this was explained in detail loWy iD¥e. 

Morgenstern. 

Creep would not be a significant factor 

in permafrost according to Dr. Clark and 

Dr. Morgenstern. If it did pose a 
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a-10 Slope Stability (Cont'd) TRANSCRIPT 
REFERENCE 


‘problem, mechanical separating 
techniques would be used between the 
creeping soil and the pipe. 
- The general principles of locating 
valley and river crossing were outlined WoL XO 
by Dr. Clark in response to a point 2403-2405 
in the Pipeline Assessment Group report. 
- Erosion control by using ditch plugs 
and surface dikes would be incorporated 
in the design according to cross- Vol. XXIV 
examination by COPE. Although this 2819-2828 
would decrease the erosion, Dr. Clark 
acknowledged that plugs could cause 
localized pooling of subsurface water 
which would freeze. Although not field 
tested in permafrost this was not 
considered a problem. 
- Although the quantitative aspects of 
slope stability analysis are only Wolke, BOQVALIET 
recently understood, Dr. Morgenstern 3501-3559 
expressed confidence in the solutions 
proposed. Alaskan experience and 
solutions in non permafrost areas 
along with more site specific infor- 
mation will be used in finalizing 
design. Generally, slopes which 
will be subject to individual analysis 
will be those that are: (1) steep and 
high, (2) in unstable terrain types, 
(3) marginally stable, (4) in 
environmentally sensitive areas and 
(5) those that would be critical if 
they failed. The sandwich technique 
of stabilization was described in 
detail and it was pointed out that 
monitoring after construction would 
play an important role. It was also 
noted that a chilled pipeline increases 
the stability of a slope through which 
it passes. Problems caused by drainage 
could be dealt with in the conventional 
ways since they are often similar to 
southern situations. 


eSB Vastu 


- Blasting of ice james may be considered Vol. XXV 
in critical situations although it is 3049 
not an alternative relied on in the 
design of river crossings according to 


the panel. 
- Some blasting will be required for Weyl, XOIie ETE 
trenching and techniques are known 2754-2758 


according to Mr. Williams in cross- 
examination by the N.W.T. Indian 
Brotherhood. A small amount of research 
has been done on blasting non rock perma- 
frost. Generally 3-inch holes will be 
lightly loaded in a 5 foot square dice 
pattern. This should limit the throw 
to less than 5%. 
- Details of the location of blasting by Vol. XXIX 
terrain type were presented as an exhibit 3565-3566 
by Mr. Williams. 
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— Estimates of granular fill requirements 
seem to be under estimated according to Vol. XXIII 
cross-examination by the Environmental 2674-2683 
Protection Board. The panel pointed 
out that estimates were based on a 30% 
contingency, and in the Bear River 
crossing example, the estimate was 
realistic. Reference was made to 
the governments study on gravel 
quantity and quality study for the 
Mackenzie area. 

- Excavated material not used for back- Wola 2,0, hy 
fill will be spread on the surface 2844-2847 
or taken to a disposal site such as 
a quarry according to cross-examination 
by COPE. It will be dealt with on a 
site specific basis. There are no 
plans to process excavated material 
to selected backfill requirements. 

— Buoyancy would exist or potentially 
exist along 44% of the route from Vol. XXIX 
Richards Island to the Alberta 3573-3577 
border according to commission 
counsel in cross-examination. 

Mr. Williams indicated that this 
problem would be solved by (1) deep 
bury, (2) berm surcharging, (3) 
concrete weights and (4) continuous 
concrete coating. 

—- The forces developed at overbends, Vol. XXIX 
sidebends and sagbends were primarily 3583-3590 
due to the gas pressure in the pipe 
and thermal expansion of the pipe 
steel. These could be complemented 
by frost heave forces and buoyancy 
forces tending to push the pipe 
above ground. The frost forces would 
occur slowly and could be handled 
by surcharge, localized freezing or 
localized melting of ice lenses. 

Buoyancy, if it lifted the pipe 

above ground, could be remedied by 
cleaning out the trench and relaying 
the pipe. In other cases, it might 
be necessary to shut down and replace 
a segment of pipe. 

- Parts of the Pointed Mountain pipeline Vol. XXIX 
floated to the surface during the 8568-3578 
first years operation according to 
Dr. Hardy in cross-examination by 
commission counsel. These sections 
were up to 200 feet long and were due to 
insufficient lateral resistance of 


the muskeg or incorrectly centered 
weights. 


a-13 Routing 


- The total prime route mileage affected Vole Soi 
by amendments and alternatives was PUSS) 


Shil 


a-13 Routing (Cont'd) TRANSCRIPT 
REFERENCE 
supplied by the panel in response 
to a request by commission counsel. 
The Fort Simpson and Cross Delta 
changes affect 600 miles leaving 
547 prime route miles unaffected, 
and 236 are affected by the 
Fort Simpson Amendment and 854 
miles are unaffected. 

- The Fort Simpson Route Amendment Vol. XIX-A 
has no drill hole information except 2290-2292 
for some in the area done by previous 
pipeline consortia. Drilling is 
planned, according to Dr. Clark, 
but as of the amendment date, only 
terrain typing was available. 


- The Cross Delta Alternative alignment Wok, XOcinaeit 
sheets and some supporting reports 2671 
were filed. The geotechnical 
assessment, summer and winter soundings Vol. XIX-A 
and some drilling has been done along 2292; 
with the preliminary design as filed. 
Cross-examination by Foothills revealed Vol. XXI 
that the pipe will be 36 inch twin 2508-2512 
lines approximately 200 feet apart. 
Dr. Clark in cross-examination by Whohlkcs 9.9-€10 11 
CARC indicated that there is no 2638-2643 


permafrost on the route and the 
soil is frost susceptible but un- 
consolidated. Hence, by using deep 
burial and a gravel blanket, the 
shut-off pressure of the soil could 
be reached and frost heave problems 
minimized. 

- The bore hole information shown on Vol. XXIX 
the Cross Delta Alternative was 3590-3619 
questioned in cross-examination by 
commission counsel. It became 
evident that the technique of sampling 
and the temperature data, where it 
existed, were only available by 
reference to other reports. Dr. 

Clark agreed to supply the total 

number of temperature probes on 

the route after contesting counsels 

count of only 22. The objective of 

the Shallow Bay drilling was to 

determine the permafrost depth. 

Only 3 holes were drilled in the 

Bay proper and no holes were drilled 

to depths below the pipeline depth 

of burial. More drilling is planned 

on this and other portions of the 

route with the spacing of the holes 

depending on the terrain variability. 

No general sampling interval could be given 

similar to the 5 holes per mile interval 

reported for the Mackenzie Valley Highway. Wells 2O:av/ 
Bore hole data will be supplemented 2948 
by geophysical surveys and ground re- 

cognizance. 
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- There will be little foundation vibration 
caused by the turbines at compressor Vol. XXIV 
stations according to cross-examination 2861-2865 
by COPE. Most buildings will be on 
piles. 


a-15 Design Risk 


- The element of design risk inherent in Wielka, 9,0;G nV 
various aspects of the geotechnical 2897-2947 
design was pursued by commission 
counsel's cross-examination.A paper 
entitled 'The Role of Calculated Risk 
in Earthwork and Foundation Engineering" 
was quoted suggesting two elements in 
design risk: (1) that based to imperfect 
knowledge and guided by judgement and 
(2) that based on a knowledge of the 
magnitute of the losses and incorporating 
a margin of safety. The panel was 
questioned on the degree of design 
risk inherentin the various aspects of 
their work but were reluctant to 
answer because of the disagreement 
on the interpretation of the meaning 
of the term 'risk'. The only risk 
analysis known was done for Arctic 
Gas by others who looked at the 
financial aspects of river crossing 
and the twinning of these crossings 
to minimize revenue loss risks. 

- This pipeline is safer than any other 
pipeline because more time and money 
were spent analysing problems than 
on any previous project of this kind, 
according to Dr. Hardy. Only the size 
of the pipeline and related facilities 
raises new concerns and the research 
has been directed to diminish the 
risks of any unknowns. 


B.__ Environmental 


(b-1) General 


- The geotechnical groups mandate within Vol. XXIV-A 
Northern Engineering Services Co. Ltd. 2878-2884 
included, in addition to engineering 
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(b-1) General (Cont'd) 


design, responsibilities for 
minimizing the adverse environmental 
and social impact wherever possible, 
according to Dr. Clark. In response 
to commission counsel's questions, it 
was agreed that this responsibility 
was beyond the scope of most geo- 
technical people working on more 
routine pipeline work. Problems 

of an environmental/social nature 
arising in this project were dealt 
with primarily by routing and 

design changes. 
Geotechnical-Environmental inter- 
relationships were considered 

in assessing borrow areas, re- 
habilitation schemes, river crossings 
and drainage and erosion control 
measures according to evidence 
HedSbya Dice Cilaciks. 

A chilled pipeline would cause 

the least environmental change 

in discontinuous permafrost and 
would cause the least change to 

the total ecosystems along the 

BOULe according EOsDEs Clann 
response to questioning by the 
Environmental Protection Board. (EPB) 
The problem of how to weigh the 
effects on birds etc. of engineering 
works was raised by the EPB, 

Dr. Clark indicated that this was a 
situation requiring a 'best judgement' 
to avoid major problems. 
Archeological sites uncovered during 
construction would require special 
procedures according to COPE. Dr. 
Clark was not aware of any such 
procedures and suggested that the 
question could best be answered 
during the environmental phase of 
the hearings. 


(b-2) Routing 


- Details of routing changes made for 


environmental reasons and transcripts 
of the April meeting at which environ- 
mental routing decisions were made, 
were filed with the Inquiry and dis- 
cussed in part by Dr. Clark. 
Thirty-one routing changes were 
considered of which thirteen were 

at the direct suggestion of en- 
vironmentalists. Six environmental 
changes were ultimately made. 
Interdisciplinary field recognizance 
trips were not formally reported on 
according to cross-examination of the 
panel by COPE. Field notes may be 
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(b-2) Routing 


condensed into a report sometime 


in the future however. The environmental 


consultants participating in such 
activities were listed. 


— The Fort Simpson Amendment was questioned 


by Foothills. Dr. Clark could think of 
no reason that the route couldn't go 


around the Ebbutt Hills area rather than 
over it as proposed. Foothills indicated 


that the Ebbutt Hills area had been 
designated as a possible site under the 
International Biological Program. The 
panel was not aware of this. ; 

-~ Environmentalists had an input from the 
start of the consideration of the Fort 


Simpson Amendment according to Dr. Clarice. 


The Environmental Protection Board 


questioned the adequacy of the environmental 


impact part of the amendments as filed. 


(b-3) Frost Bulb 


- The effects of the frost bulb on erosion, 


pore water pressure and restoration of 
the right-of-way was introduced by the 
Environmental Protection Board (EPB) 
in cross-examination. 

- The effect of two adjacent frost bulbs 
in a looping situation was not studied 
according to Dr. Slusarchuk in cross- 
examination by COPE. A single bulb 
would affect a 20 foot area on each 
side of a single pipeline thus limiting 
the effects to the right-of-way. 

- The potential surface settlement along 
the route can be predicted using the 
computer program according to Dr. 
Slusarchuk but there is no report or 
test site field measurements to verify 
the accuracy of the predictions. A 
general body of knowledge exists, 
according to the witness, making 
predictions of such occurances re- 
latively routine. 

- The heaving of the soils above and 
beside the pipeline was measured at 
the Calgary test site and Arctic Gas 
agreed to provide this information to 
commission counsel. The heaving would 
be greatest during the first few 
months with an equilibrium established 
after the start-up of the pipeline. 


(b-4) Surcharge Berm 


- The environmental impact of the berm and 
the source of the berm materials was not 
adequately described in the impact 
assessment according to the EPB cross- 
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(b-4) Surcharge Berm (Cont'd) 


examination. The surcharge berm could 
be up to five feet high but would more 
commonly be 2 to 3 feet and its effects 
would be similar to the trench spoil 
mound according to the panel. The 
areas requiring a surcharge have not 
been exactly identified. 

- There is a potential for berm sur- 
charging over 200 miles of the route 
although deep burial might be used 
to achieve the same result according to 
cross-examination by COPE. A five 
foot high berm (maximum size) would 
have a 50 foot wide base. Its effect 
on animal movement was not known to 
this panel. The use of gabions (rock 
filled wire nets) would be used for 
special erosion control or river 
training schemes where suitable 
gravel was not available. The 
wire net size is sufficiently 
large to prevent animals from 
getting their feet caught according 
(xe) Dik (Gibehens. 

- The down slope ‘shadow effect' of a berm 
could develop different patterns of plant 
communities which would cause a larger 
frost bulb growth on the dry side. 

This could also influence the active 
layer but it would not result in any 
special heave problems according to 
Dr. Slusarchuk in cross-examination by 
COPE. 


(b-5) Surface Drainage 


- A minimum culvert size on roads in Alaska 
at Prudhoe Bay was 48 inches and is now 
larger according to EPB. 

- Surface drainage would be handled by 
(1) diversionary dikes, (2) backfill 
maund breaks, (3) granular mound caps 
or gabions and (4) impervious plugs, 
according to Dr. Clark in response to 
a question in the Assessment Group report. 

- The effectiveness of the berm break in 
the early spring when it may be blocked 
by snow or plugged with ice was questioned 
by CARC. The panel did not agree that 
this would be a problem. 

- Surface drainage over a frost bulb is a 
unique situation but techniques used on 
other engineering projects such as 
pipelines and highways provide experience 
according |tOu DEG Lani. 

- Frost heave could raise the ground at 
berm breaks thus interfering with surface 
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(b-5) Surface Drainage ( REFERENCE 


drainage. Dr. Clark pointed out 
that the thaw in summer would cause 
some settlement and part Ofacne 
annual maintenance in the First oS 
to 5 years would be to rectify 
drainage problems. 

—~ The erosive nature of surface and 
subsurface water and other factors 
was illustrated by Dr. McRoberts with 
slides of the slope failure at an 
inactive test section at the Sans 
Sault site. It was emphasized that 
no berms or ditch plugs or other commonly 
used techniques were employed. The 
major factors leading to failure were 
(1) the method of construction, (2) 
a two day soaking rain, (3) the slope 
gradient, (4) the finegrained soul 
and (5) the thin peat layer. Commission 
counsel pointed out that many of these 
conditions are not controllable and 
could occur along the pipeline. 


Vol. XXVI 
3263-3267 


Vol. XXVII 
3319-3550 


(b-6) Subsurface Drainage 


- Sub-bed flow in rivers would be carried 
through the frost bulb by insulated Vol. XX 
culverts where this was essential in 2389-2394 
fish overwintering areas according 
to evidence led by Dr. Clark. In 
response to CARC cross-examination, 
sub-bed flow essential to fish over- WOE, D,OCIEIE 
wintering would have to be significant 2597-26 OM 
and therefore in most cases wouldn't 2625 
be frozen off by the frost bulb. Only 
small flows would be troublesome. Dr. 
Clark agreed that the use of an insulated Vol. XXVI 


culvert for this type of application is 3152-3153 
unique. 

- The use of culverts for sub-surface flow 
was also questioned by EPB in cross- Wolbs, RSC II 


examination. Dr. Clark pointed out that 2729-2735 
large subsurface flows are of most 
concern and such flow situations require 
a significant hydraulic gradient as is 
usually found on slopes. Since the pipe- 
line generally crosses a slope along the 
‘fall line', the flow would be along and 
not across the frost bulb. It was pointed 
out that if the subsurface drainage 
culvert did freeze it would not thaw 
naturally and any flow would have to 
be brought to the surface and taken 
across the pipeline through berm 
breaks. 
- There are no specific reports to show 
that culverts through the frost bulb will Vol. XXI 
be effective according to Dr. Clark 2481-2497 
in cross-examination. The culvert 
sizing and spacing will have to be 
made after determining the extent of 
winter and summer aquifers, fish 
overwintering and icings. These 
determinations will be made in advance 
of the pipeline construction and 
suitable culverts will be placed 
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(b-6) Subsurface Drainage (Cont'd) 


across the potential frost bulb 
area above the pipeline. 

- Tne areas requiring a culvert 
through the frost bulb have not yet 
been identified on a site specific 
basis according to Dr. Clark in 
cross-examination by commission 
counsel. Seasonal variations in 
flow might cause problems and 
Dr. Clark conceded that the culvert 
solution as proposed requires a 
lot of attention. No testing has 
been done. Areas where subsurface 
flow conditions existed requiring 
the culvert solution were estimated 
to be less thanone half of one 
percent of the route in the dis- 
continuous permafrost zone. 

- The general design and installation 
of the culvert was described by 
Di Clan erALchough Ehemcru tema 
for locating culverts is not yet 
established, one aspect will be the 
protection of fish overwintering 
areas. Dr. Clark disagreed with the 
contention that trenching across 


streams could drain fish overwintering 


areas. 

- The techniques to be used in crossing 
beaded streams so as to protect the 
fish are not yet clear according to 
panel cross-examination by commission 
counsel. 

- Frost bulb impeded subsurface flow on 


slopes could lead to formation of open 


system pingos according to commission 
counsel but this is not of major 
concern according to the panel. 


(b-7) Vegetation-Erosion 


- The erosion occuring after construction 


and before revegetation takes hold 
may just be a localized occurance 
aesionaslilinyey ie) Wie, (lleigh< allel WReOSEIo 
examination by COPE. Dr. Hardy added 
that wind erosion has never been a 
significant problem on pipeline work. 
- The effect on permafrost of removing 
trees and vegetative mat cover from 
along the right-of-way was subject 
of cross-examination by commission 
counsel. The degree of permafrost 
degredation resulting from such 
activity was supported by a paper 
from the second annual permafrost 
conference. Dr. Slusarchuk agreed 
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(b-7) Vegetation-Erosion (Cont'd) 

that revegetation would not prevent 
the degredation of permafrost but 
would simply slow it down. However, 
it was emphasized that the chilled 
pipeline would effectively halt 
degredation and would return the 
permafrost to at least tts anitial 
level. The problem would exist 

on cleared winter roads. 


(b-8) Roads 


— The environmental impact of removing 
water or snow from small lakes to 
make snow roads was of concern to 
the Environmental Protection Board 
(EPB) in cross-examination. The 
techniques of this construction 
using heavy equipment was pursued 
by COPE. Some small ice covered 
streams might be used as winter 
roads, particularly in the Delta. 

—- The settlement of the ground surface 
due to degredation of the permafrost 
along road right-of-ways could lead 
to ponding of surface water and 
interference with drainage according 
to the pahel in cross-examination. 


No reports on this are available from 
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the test site roads although revegetation 


observations are the subject of annual 


visits by biologists. 


(b-9) River Crossings 


— Gravel would not be removed from river 


beds to levels that would significantly Vol. XXIV 
affect the river although some extensive 2799-2803 


excavation could take place on bars 
in the active flood plain according 
EOuU Dn. sCOOper. 

- The sediment carrying capacity of 
the Mackenzie is known but on other 
rivers only an idea of the degree 
of the capacity is known according 
to Dr. Hardy in response to COPE. 
Dx. Hollingshead indicated that 
the sediment effect on fish resulting 
from construction of the Bear River 
crossing had been considered by 
the environmentalists and was not 
significant. 


- In crossing a small 10 to 30 foot wide 


single channel, the ditch spoil will 
be placed on the ice and then placed 
on top of the pipe according to 

Dr. Hollingshead. The construction 


Wisilbe 2%O:SIW/ 
2842-2844 


Vol. XXIV 
2814-2815 


Vol. XXIV 
2809-2811 


Vol. XXV 
3042-3049 
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(b-9) River Crossings (Cont'd) 


and bank repair work would be done 
in the winter. 

- Some environmental concerns would be 
removed by using overhead crossing 
but this would lead to other concerns 
according to Dr. Hardy. 

- The archeological and recreational 
potential of the downstream part 
of the Swimming Point river crossing 
as identified by commission counsel 
was not known to the panel. 

- River training works might be placed 
outside the pipeline right-of-way 
according to Dr. Hollingshead. The 
details of when and where these 
works will be built have not been 
identified making discussion of 
the possible environmental damage 
inconclusive. 

- The volume of material to be excavated 
in the Point Separation dual river 
crossing was calculated by Drs. Clark 
and Hollingshead at the request of 
commission counsel. The impact of 
disposing of this 1.75 million 
cubic yards of material by placing 
it on the ice downstream from the 
trench, as indicated in the application, 
was questioned. The panel indicated 
that other disposal methods might be 
contemplated. Dr. Hardy hastened to 
add that this volume of material 
in a river the size of the Mackenzie 
would not be unique since similar 
volumes relative to river size are 
disposed of in rivers such as the 
Beas ers 


(p-10) Pointed Mountain Pipeline 


- A general description of the problems 
on the Pointed Mountain Pipeline was 
given to counsel for the Indian 
Brotherhood by Dr. Hardy. One river 
crossing was threatened by a shift 
in the river which cut a bank and 
exposed the pipe. Other parts of 
the pipeline floated up in the 
muskeg and in one location erosion 
was causing siltation in a lake. 

Dr. Hardy added that at one time 
there were 12 government inspectors 
on the 22 miles of the line. 

- The unique features of the river area 
at Pointed Mountain line contributing 
to the problems there were outlined 
by Dr. Hardy as (1) nature of the 


TRANSCRIPT 


REFERENCE 


Vol. XXV 
2975-2979 


Vol. XXV 
3055-3056 


Welln 2:9.01/ 
3019-3024 


Vol. XXVI 
3114-3129 
3278-3279 


Vol. XXIII 
2739-2745 


2949 


Vol. XXV 
3000-3017 
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(b-10) Pointed Mountain Pipeline (Cont 'a@) 


basin, (2) climatic factors, (3) 
vegetation characteristics, (4) 
river bed materials. It was 
emphasized that the 'failure' was 
an environmental one and would have 
occured without the presence of the 
pipeline. Dr. Hardy disagreed that the 
repair of the river bank to protect 
the exposed pipeline was causing 
environmental damage. This damage 
was noted in a government report 

by Owen. 


(b-11) Blasting 


G. 


Only the Mackenzie, Liard, and Bear 
Rivers are likely to have severe 

ice jams, which, in an emergency 

would be blasted according to the 
panel. Some ditch will have to be 
blasted but COPE was assured that 

if it endangered caribou, construction 
would be flexible enough to permit 

a delay until the caribou had left 

the area. 


In a statement read into the record 

and filed as an exhibit, Mr. J. Mercredi 
of Fort Simpson stressed the irrelevance 
of most of the government funded studies 
in the north to the people who live here. 
The inconsistency between the governments 
stated objectives in the north which 

put people first, and the nature of the 
studies being undertaken was illustrated 
by reference to a government publication 
listing northern study programs. 

A letter from a nurse in Aklavik was read 
into the record. It pointed out the 
frustrations being experienced by 

the people of Aklavik faced with rapid 
development. Sixty percent of the total 
Care in Aklavik is alcohol based and 

drug dependency, V.D., and other diseases 
are increasing. The catastrophic effect 
on families was noted. 

The Pointed Mountain Pipeline had no 
socio-economic guidelines to the knowledge 
of the panel. Dr. Hardy pointed out 


that there were no communities near the 
route. 


TRANSCRIPT 
REFERENCE 
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Vol. XXI 
2516-2526 


Vol. XXVI 
3088-3090 


Vol. XXIII 
2745-2746 
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D. Miscellaneous TRANSCRIPT 
REFERENCE 
- The minutes of two meetings in May 
of 1972 between the proponents of 
a Mackenzie Valley Pipeline and the Vol. XX 
Federal Government were filed as 2405 
an exhibit by Arctic Gas in response 
to a request by CARC. 
- A letter from the Commissioner of 
the Northwest Territories was read Vol. XXVI 
into the record. It apologized 3085-3087 
for the misunderstanding caused by 
previous telex messages which were 
intended to advise Government 
employees of their position relative 
to the Inquiry. The Commissioner 
expressed his complete support 
for the Inquiry and withdrew the 
previous telexs hoping that his 
staff could meet with the Inquiry 
staff to rectify any misunderstandings. 
- The Inquiry will hear arguments from Vol. XXIX 
the various participants on the timing 3561 
of hearing evidence relative to pipeline 
corridors. This has now been scheduled 
moe JNowe il Als} < 
- COPE indicated it might have to request 
an adjournment of the hearings so that Vol. XXIV 
it can prepare itself in the light of 2764-2768 
documents recently released by Arctic 
Gas. It was pointed out that some 
of these reports were over a year old 
and it was therefore a violation of 
the preliminary rulings for Arctic 
Gas not to have previously listed 
these as being in their possession. 
Arctic Gas apologized and suggested 
that, if prejudiced, participants 
could reopen cross-examination. 
- Commission counsel received a letter 
from CARC, the N.W.T. Indian Brother- 
hood, the N.W.T. Métis Association, 
the Council for Yukon Indians and 
COPE/ITC requesting that the Minister 
of Indian and Northern Affairs be 
asked to appear before the Inquiry 
to answer questions on government 
policy and procedures. This letter 
was not read into the record but 
was released to the press. 


E. Inguiry Schedule 


- The panel on System Configuration and Design of Facilities 
will sit from April 14th to 19th and will consist of the 
following people: 


Hen Purcell Wa GeGakhrnGimca rt. Koskimaki, C.M. Reig, P. Price, 
J.J. McMullen, D.E. Rathje, and M.E. Holberg. 
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The panel on Construction will sit from April 21 to April 23 
and will resume, pursuant to adjournment, on May WPA 


Community hearings in Hay River are planned for the latter 
part of May. 


The Environment Protection Board is expected to present evidence 
in early June. 


Several community hearings are expected to take place in the 
lower Mackenzie area in late June and July. 
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TOPIC: Phase I: Engineering and Construction of the Proposed Pipeline. 


Geotechnical Rebuttal Evidence by Arctic Gas 


(in chief only) 


DATE: October 16, 1975 in Yellowknife. 
WITNESSES: Arctic Gas' panel consisting of: 
lore. Oieike Galena <4 Supervisor, Geotechnical and 


Environmental Studies, Northern 
Engineering Services Co. Ltd. (NES) 

Dr. W.A. Slusarchuk: Manager, Geotechnical and Geothermal 
Studies, NES. 

Dr. N.R. Morgenstern: Professor, University of Alberta and 
Consultant to NES. 

Dr. P. Hoekstra: Senior Geophysicist, NES. 

Drew Reve Hawhan: Senior Engineer, R.M. Hardy and 
Associates. 


HIGHLIGHTS: TRANSCRIPT 
REFERENCE 
A. Technical/Engineering 


a-l General Comments on Dr. Williams' Evidence 


- If Dr. Williams evidence is correct, the pipeline Nile Ws 
Cannot be built, according to Dr. Clank. 10824-10833 
Dr. Williams' views are unique and do not reflect 
those widely held by experts in the field. His theory 
if correct, would hold equally in the continuous and 
discontinuous vermafrost zone making a viable chilled 
pipeline impossible to build. It is not better to 
deal with thaw settlement problems rather than those 
associated with frost heave. Both are equally bad. 

The concept of modifying the gas temperature by 
regulating the cooler isn't mechanically feasible or 
physically desirable because the pipe would start to 
float as the ground melted. 

- The theory expressed by Dr. Williams is not in keeping WO, Ws 
with this project and none of the data supports his 10944-10947 
view while it does support the view of NES, according 
to Dr. Clark. NES never said it would stop heave 
completely. They did assert that it could be controlled 
within known limits. The action behind the freezing 
front (in the frost bulb) described by Dr. Williams 
is of little engineering significance. Both Dr. Clark 
and Dr. Morgenstern asserted that the pipeline can be 
built as it is now conceived. 

- NES is well aware of the established theory referred to Volumes 
by Dr. Williams, and they do not accept the view that 10940-10944 
their approach is narrow, according to Dr. Morgenstern. 

The empirical approach is often the only way to develop 
engineering solutions when dealing with natural materials. 
There is no need to apologize for that. It simply 
recognizes the limits of theory. The 18 months of 

testing supports and confirms NES's basic hypothesis that 


the heave rate can be controlled by the application 
of pressure. 
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- The work is not 'pioneering' since one can trace the 
basic theory back to: the 1930's, according to 
Dr. Slusarchuk in response to the Judge's questions. 
The theory has never been applied before because a 
Situation, such as a chilled gas pipeline, did not 
present itself. 

- If Dr. Williams' theory is correct, a buried chilled 
pipeline is not feasible and consideration would have 
to be given to elevating parts of the line, according 
to Dr. Clark in reply to the Judge's questions. An 
elevated pipeline would present metallurgical, cost 
and environmental impact problems. Dr. Clark was not 
aware that the company policy would be if they were 
forced to go to an elevated pipeline. 


a-2 Shut-Off Pressure 


- The shut-off pressure described by Dr. Williams as the 
maximum heaving pressure that exists when a soil 
freezes with no volume change, contradicts the NES 
shut-off pressure concept, according to Dr. Slusarchuk. 
Using graphs to explain his point, Dr. Slusarchuk 
showed that the NES shut-off pressure occurs where the 


TRANSCRIPT 


REFERENCE 


WO WS 
10931-10934 


WO FS 
10971-10921 


Woke 7/3} 
10833-10856 


load (pressure) is sufficient to stop water from flowing 


into the freezing soil from the unfrozen soil. The 
pressures described by Dr. Williams are beyond this 
value-being those loads required to achieve a no-heave, 
no-volume change condition. These are not applicable 
to a pipeline that can stand some heave. NES's object 
is to try to control water moving into the freezing 
front. If one allows the soils to heave just slightly, 
the associated high pressure drops off immediately. 

NES conducts constant load tests rather than constant 
volume tests since this is what will be happening in 
the field in a buried chilled gas pipeline. By 
application of the shut-off pressure using deep burial 
or a surcharge berm, one can stop water movement into 


the freezing front. Then the redistribution of moisture 


behind the frost front is not critical. NES assumes 
the most conservative case by calculating that all 
water behind the frost front freezes inside. 


a-3 Hydraulic Conductivity 


(ys Air : 
- Once one moves away from the 0° C isotherm into the 
frozen soil, there is a very drastic decrease in 


Woks Ws 
10872-10893 


hydraulic conductivity, according to Dr. Harlan. Before 


NES began their work there were very few quantitative 


hydraulic conductivity measurements in frozen soil. The 


ice lenses behind the freezing front don't increase 

in size while at the freezing front the lens do grow. 
This tends to form an impermeable barrier blocking the 
flow of water to the inside frozen zone. Very long 
term heave would occur but this is of no engineering 
significance. The process is controlled by the rate of 
moisture migration. 


a-4 Experimental Work 


- The reference by Dr. Williams to laboratory work by 
Hoekstra to support his argument of the high forces 
required to stop heave, was discussed by Dr. Hoekstra. 
Dr. Hoekstra explained that those pressures originated 
from constant volume tests where no heave was allowed. 


Woks Vs 
10857-10872 


This is not applicable to a pipeline where some heave is 


permitted. While the pulling forces within the frozen 
bulb may be high because of the low temperature, the 
forces get progressively less moving toward the frost 


front because the temperature approaches 0 °C. Therefore, 
the load required_to stop the inmigration of water is that 


calculated from 0°C, not the high loads resulting from 
consideration of lower internal temperatures. The 
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temperature determines the force. Dr. Hoe 
said he therefore disagreed with Dr. Williams. 


Dr. Slusarchuk 
stopping the redistr 
frozen soil because 
sufficient from an engineering vi 
- NES rejects Dr. 
ignored a considera 
arriving at their experim 
aware of the state oO 
Dr. Williams cites, 
has discussed their work with a broa 
including Penner at NRC who suggeste 


reasonable. 


- Recent results of the ongoing wor 
site were described by Dr. 
show that over a long period the metho 

overpredicting the actual heave. 

f experimental evidence and confirms 

or pipeline engineering 

lliams suggests, it shows 

frost bulb gets larger the shut-off pressure 

The field tests shows that after 18 months 

nd the frost front which is 


by NES are 


based on 13 years oO 
that the methods are acceptable f 
Contrary to what Dr. Wi 


purposes. 


that as the 
gets smaller. 
there is no heave behi 


added that there 1 
{bution of water within the 
the heave so produced is not 
ewpoint. 
Williams' : 
ble body of existing knowledge in 
ental results. 
even beyond what 
according to Dr. Slusarchuk. 
d range of experts 
d NES approach is 


f the art 


Hoekstra 


s no point in 


contention that they have 


Slusarchuk. 


NES is fully 


k at the Calgary test 


The results 


ds established 


This is 


consistent with NES's views and not a paradox as 


Dr. Williams suggests. 


- The criticisms of Dr. Williams with respect to the 
accuracy of measuring the heave in laboratory samples 


is of absolutely no pipeline engineering significance, 
according to Dr. 


a-5 Differential Heave 


Slusarchuk. 


- Dr. Williams' views on differential heave assume that 
the pipe is not able to take some strain and some 


movement, according to Dr. 


the case. 
heave. 


The pipe can take a significant differential 
The understanding of this requires a pipe-soil 


Slusarchuk. 


This LS nok 


interaction analysis such as that being done by NES. 


a-6 Slopes 


- The Foothills panel's criticism of NES's use of the 


coefficient of consolidation (C_) 


theory in slope 


stability analysis was addressed by Dr. Morgenstern. 


He explained the basis for the theory and its application 
pointing out that without the theory there would be no 


sound basis to make assessments under changing field 


( Foothills contention that Arctic Gas is bogged 
down in paper work is simply not true. 


conditions. 


specialists. 


: All slopes along 
the route have been inspected by at least 2 geotechnical 
Twenty-three sites covering the entire 


range of worst case conditions have been selected and 


investigated in detail. 


a-7 Rivers 


- NES does not disagree with the evidence by Dr. Lewis 
rivers) and is in fact working along the same lines 


as he had suggested, according to Dr. Harlan. 
in particular reference to Dr. Lewis's three 


recommendations: (1) 
corporated into the Batelle model, (2) 
drilling program be initiated to determine valid 


input data for the model and, (3) 


be tested. 


the culvert concept be in- 
a field 


the culvert concept 


NES 


This is 
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TRANSCRIPT 
REFERENCE 
B. Environmental 
nil 
C. Socio-Economic 
nil 
D. Miscellaneous 
- The cross-examination of Dr. Adam of the Environmental Woks 7/2 
Protection Board was interrupted to hear the above 10813-10820 


rebuttal. 


Policy and Planning (ACND) 
Division. 
October 28, 1975. 
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TOPIC: Phase 1; Engineering and Construction of Proposed Pipeline. 


Panel on: System Configuration and Design of Facilities 
DATE: April 14th to 18th in Yellowknife 


WITNESSES: Panel on System Configuration and Design of Facilities. 


- Mr. H. Purcell: 


- Mr. G.G. King: 
- Mr. C.M. Koskimaki: 


- Mr. C.M. Reid: 

=" Dre Pe Steue Price: 
- Mr. M.E. Holmberg: 
- Mr. J.T. McMullen: 
- Mr. K.E. Rathje: 


HIGHLIGHTS 


Project Co-ordinator, Mechanical and Systems 
Design, Northern Engineering Services (NES) 
Manager, Systems Design Group, NES 

Supervisor of Mechanical, Electrical and 
Compressor Station Local Control Design, NES. 
Supervisor of Pipeline Mechanical Design, NES. 
Supervisor of Mechanical Stress Analysis, NES. 
President, Metallurgical Consultants Inc. 
Senior Communi¢ations Design Engineer, NES. 
Corrosion Engineer, NES. 


TRANSCRIPT 
REFERENCE 


A. Technical/Engineering 


a-l General 


- The Design Group under Mr. Purcell was responsible Vol. XXIX 


for the following parts of the application 3645-3650 
section 8; Location Design and Capacity of 
Facilities: 
sh(Goy) il val Summary of Projected Gas Volumes by 
Year and Expansion for Throughput 
Increases 
ee System Configuration 
1.4.1 Codes, Standards and Regulations 
1.4.2 Pipeline 
1.4.3 Compressor and Gas Measurement Stations 
1.4.7 Corrosion Control 
8 (b) 2 Formulae and Basic Assumptions 
8(b)3 Facilities and Design Capacity 
8 (b) 4 Flow Diagrams 
8(b)5 System Capability and Analysis 
8 (b) 6 Material Specifications 
8 (b)7 Communications and Supervisory Controls. 


The three main objectives of the group, according Vol. XXIxX 
to evidence led by Mr. Purcell, were: (1) to 3651-3654 
achieve technically correct designs, (2) to 

utilize present day technology and (3) to achieve 

an optimum design to transport gas at a minimum 

cost. The work done to date is in sufficient 

detail to support an application before regulatory 

bodies. Further detailed work was not done 

because of cost and the possibility of changes 

imposed by the regulatory agencies. 


The design utilizes existing and tested technol- Weil. ordre 
ogy to arrive at solutions to the main areas of 3655-3657 
concern which, according to Mr. Purcell, were 3755-3761 


(1) System Design, (2) Pipeline Design, 
(3) Metallurgy, (4) Stress Analysis, (5) Station 
Design, (6) Corrosion, (7) Communications. 
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PNG Technical/Engineering (Con't) TRANSCRIPT 
REFERENCE 
- The design responsibilities of NES included 
the Alaskan portion of the pipeline but Vol. XXX 
excluded areas south of the 49th parallel 3769-3776 


according to Mr. Purcell in cross-examination 
by Foothills. The cross-examination by 
Foothills and Commission Counsel pointed out Vol. XXXII 
that the following design aspects were 4075-4077 
outside the responsibilities of the design 
group: (1) pipeline location, (given by 
Williams in 1973), (2) points of gas supply 
and delivery (given by CAGPL 1972), (3) gas 
composition (influenced by Purcell), (4) design 
gas volumes for each operating year (given by 
CAGPL in 1973) and (5) Pipeline Size (given by 
CAGPL using background information supplied by 
NES). The design as filed was accepted by 
CAGPL without significant change. 
- Mr. Horte will answer questions on how the design 


factors given to NES were determined. Vol. XXX 
3866-3869 

a-2 Natural Gas 
- The ability of the gas fields to produce gas Vol. XXX 
was a subject not known to the panel according 3787-3788 


to Foothills cross-examination. Similarly the 
market destination of the gas was beyond the 
field of expertise of the panel. 

- The difference between solution gas and cap gas 
was described by Mr. Purcell for COPE. It was Vol. XXXII 
suggested by COPE that since Prudhoe Bay gas 4052-4056 
was solution gas it would need to be reinjected 
initially to facilitate oil extraction. Hence, 
the Delta cap gas would have to meet all the 
early pipeline requirements. This would only be 
true for the first operating year according to the 
panel. A detailed explanation could be provided 
by Mr. Horte later in the hearings. 

- The quality of the Prudhoe Bay and Delta gas in Vol. XXX 
the pipeline will be a function of the reservoir 3789-3793 
and the gas processing plants but neither gas is 
sour according to the panel in cross-examination 
by Foothills. Prudhoe Bay gas is of higher 
heating value (rich) than the Delta Gas (lean). The 
difference in heating value (about 10%) between Vol. XXX 
the two gases will be measured at each source, 3798-3800 
the Alaska-Yukon border and at each delivery 
point to allow compensation for the effect of 
mixing the gases at Travaillant Lake. 

- If both the 42-inch lines going south to the Vol. XXXI 
United States are operated at capacity, all the 3875-3882 
gas from the Delta would go to U.S. customers 
according to Foothills. Justice Berger ruled this 
topic beyond the scope of this Inquiry and the 
subject was abandoned. 

- The higher proportion of liquids in the Prudhoe Vol. XXX 
Bay gas would lead to liquid spills if the 3793-3898 
Alaskan feeder line ruptured, according to 
Foothills. The panel disagreed, pointing out that 
the ambient temperature, the rate of decompression 
and evaporation would limit the volume of liquid 
to insignificant amounts. 
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TRANSCRIPT 

a-3 Buried vs. Elevated Gas Pipeline REFERENCE 
- The reasons for selecting the buried rather than Vol. XXX 

the elevated pipeline mode as outlined by 3761-3768 

Mr. Purcell were: (1) familiarity with the buried Vol. XXxI 

pipeline mode, (2) security, (3) Less barrier 3992-3994 

to animals, (4) aesthetics, (5) need to insulate 

an elevated line, (Otherwise the energy carrying 

capacity of the line would be reduced since the 

gas would have to be primarily methane), (6) the 


need to chill either line - above ground insulated 
or buried, (7) special pipe metallurgical 
requirements of an elevated line (8) higher 
methanol requirements for testing an elevated 
line, (9) earthquake susceptability of an 

elevated line. Mr. Purcell indicated that the 
cost of constructing an elevated line would be 

60% more than a buried line. 

- If an above-ground portion of the pipeline was Vol. XXXII 
accidentally ruptured, Mr. Purcell indicated that 4059-4064 
the gas would escape under terrific pressure, the 
pipe might be subject to a whipping action, and 
a fire might be ignited by the static electricity 
produced by condensing gas. In frozen ground, 
the pipe would be very stable and it was reported 
that suggestions had been advanced theorizing 
that the frozen ground could carry the gas 
without the pipe. 


a-4 Pipeline Design 


- The Arctic environment and the large scale Vol. XXIX 
(pressure and pipeline size) of the project were 3665-3670 
special design considerations. Chilling was 


required to keep the gas within practical 
temperature limits and the degree of cooling was 
dictated by the existence of permafrost, according 
Oe. Purcelsin. 

- This pipeline can justify the scale of the design Vol. XXX 
because of: (1) the availability of bigger and 3869-3970 
heavier pipe and (2) the volumes of gas required 
by the potential markets, according to Mr. Purcell 
in response to the Judge's questions. 

- The 'present day technology' claim of the panel Vol. XXX 
was disputed by Foothills since the combination 3800-3805 
of a 48-inch, 0.720 wall, 1680 psig pipeline is 
unique. 

- The 'minimum unit cost' claim of the panel was Vol. XXX 
disputed by Foothills. They contended that the 3779-3785 
pipeline sizes were not justified by the gas 
volumes north of Travaillant Lake and south 
of Caroline, despite the fact that CAGPL, not 
NES, decided both the size and volume figures. 

- The decision on the size of the pipeline was Vol. XXXII 

made by CAGPL by reference to NES studies of 4019-4030 

total costs and gas carrying capacities of 

different sized pipelines, according to 

Mr. Purcell in re-examination. 

The two 48-inch feeder lines to Travaillant Lake Vol. XXX 

are capable of carrying a total of 4.5 billion SASS) 1S 7/ 

cubic feet per day. If operated at this volume, 

the 48-inch line south from Travaillant Lake 

would have to be looped according to Foothills 

cross-examination. There have been no studies on 

looping although some information is available 

from a preliminary looping analysis done when a 

42-inch line was being investigated. 
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a-4 Pipeline Design (Con't) TRANSCRIPT 
: REFERENCE 
- Forty-two inch supply lines to Travaillant Lake in 
could carry the projected volumes of gas at a Vol. XXX 
lower unit cost because of lower capital and 3776-3778 
construction costs, according to Foothills' 3862-3866 
cross-examination. The 48-inch lines would delay 
the need for looping. No decision has been 
made on the 42-inch alternative as proposed. 
- Arctic Gas has not instructed NES to study Vol. XXXII 
looping, according to the panel in cross-examin- 4019-4030 


ation by COPE, even though the two feeder lines 

are capable of delivering twice the quantity 

that can be handled in the single line south 

of Travaillant Lake. This would indicate the 

need to loop the main line before the supply 

lines since additional compression on this line 

would not yield substantial increases in through- 

put. The 48-inch line south from Travaillant 

Lake would be operating at full capacity at the 

5 year volumes proposed in the application. 

Justice Berger asked that this be explained Vol. XXXII 
by Mr. Horte when he appears since it might have 4073-4075-A 
an effect on the width of the right of way, 

renewal of construction activity, life of the 

pipeline etc. 

- A design review will be done as more detailed Vol. XXXI 
information becomes available, according to 3884-3886 
Mr. Purcell in cross-examination by CARC. Since 
a one year lead time would be required for pipe 
supply, CARC questioned how a design review 
change could be incorporated into the system. 

Mr. Purcell indicated that in such instances 
the specifications could not be changed but 
changes could be made in operating procedures. 


a-5 Pipe Fabrication 


- The steel specifications were developed by a Vol. XXX 
metallurgical sub-committee of representatives 3851-3853 
from the various Arctic Gas sponsoring companies, 
according to Mr. Purcell. 

- The 1973 sub-committee report ranking the various 
pipe manufacturers' ability to produce the required 
quantity and quality of pipe, was quoted by Vol. XXX 
Foothills in cross-examination. There were 3814-3838 
4 Japanese mills, one German, one Italian and one 
Canadian mill capable of producing the pipe in 
1973. Stelco, the Canadian mill, had no demon- 
strated' capability according to the 1973 report. 

The test sections of vipe provided to Arctic Gas 
did not always meet the specifications. 

Mr. Holmberg indicated that these were samples 
only and the mills had no advantage of long 
production run experience. It was pointed out by 
Foothills that Stelco had to reject many samples 
before one was turned over to be tested. 

- Making the required quality steel and then rolling Vol. Xxx 
it into pipe are the two main problems to be 3856-3862 
overcome according to Mr. Holmberg. The steel 
plates are 40 feet by 12.5 feet by 0.720 inches 
thick and require considerable skill to make 
without flaws. The plate is cold rolled to form 
a pipe. Mr. Holmberg disagreed with Foothills’ 
suggestion that this was a new technology. He 
suggested it was simply advancing existing 
technology. 
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- The pipe would be ordered from several suppliers 
to assure supply, according to Mr. Holmberg in 
cross-examination by COPE. The quality of pipe 
would not vary significantly because of rigid 
testing and inspection at each mill. The 
manufacturers inspect the steel plate and 
hydrostatically test each section of pipe. 
Inspectors from Arctic Gas check all tests. and 
do independant tests at each mill. 


a-6 Pipe Stresses 
- The stress on the pipe under various loading 


conditions was described by Dr. Price. Wrinkling 
and buckling of the pipe wall was studied in 
48-inch pipe at the University of California for 
the Trans-Alaskan pipeline. This pipe had a 
lower yield stress and thinner wall thickness 
than the CAGPL pipe. The bending stress and 
strains determined the permissible radius of 
curvature of the pipe which could be caused by 
buoyancy, differential frost heave, settlement, 
unbalanced lateral forces at field bends or 
earthquakes. 

The allowable pipe movement at bends would have 
to be restricted and, because of the natural 
rigidity of the 48-inch pipe, there will have to 
be a large number of field bends to make the pipe 
fit the ditch contours. Ccntinuing with their 
cross-examination,CARC was told that after the 
darechreus opened, the maximum pipe curyature 

would be 1.5° per pipe diameter. A 9N” bend 
would require 400 feet of pipe and a certain lead 
distance to avoid an obstruction such as an 
archaeological site. It was affirmed that pipe 
bends are no more sensitive to failure than a 
straight run of pipe. If the pipe wrinkled ina 
field bend it would be discarded. 

Fatigue loadinc failure was described for CARC 

by Mr. Holmberg. A loading of millions of 

cycles would be required and generally fatigue 
failures are not a problem on pipelines. 

The bends in the pipe at the test facilities 

were prefabricated according to cross-examination 
by CARC. Other points raised by CARC were 

(1) the decision to use thicker wall pipe at 
river crossings is a design decision, (2) the 
deflection of the pipe at the University of 
California test was 20 times greater than the 
allowable limit specified for this pipeline. 

The design group specified the permissible radius 
of curvature for the geotechnical group according 
to Mr. Purcell. Dr. Price agreed that the curva- 
ture along the pipe could vary due to the 
inconsistent nature of the frost bulb around the 
Pipe. The bulb could crack and concentrate 
stresses on the pipe but these concentrations 
would be minor according to Dr. Price. 

The pipe at river crossings would be thicker, 
accordingto cross-examination by CARC, because of 
the pipes: (1) greater resistance to buoyancy, 
(2) ability to withstand the greater stresses 
during construction, (3) strength under the 
variable forces at river crossings and (4) because 
it 1s convention practice. There are no special 


river crossing monitoring features presentl bei 
contemplated. ‘ a tae 
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REFERENCE 
- The pipe on the Alaskan portion of the line would 0, voy. 
be 0.8-inch wall while the Canadian portion would Ue ees 
be 0.72-inch wall because of differences in the olan 228 
codes of the two countries according to Mr. Purcell 
in response to CARC's cross-examination 
Dr. Holmberg in response to questions by the 
Judge, gave the history of how these code 
differences occurred pointing out that U.S. 
authorities are reviewing their code in light of 
Canadian experience in basing design on test 
pressures. It was pointed out that in addition 
to the above national differences in pipe wall 
thickness, river crossings would be 1.034-inch 
wall and the pipe at compressor stations would be 
1.25-inch wall. 


a-7 Pipe Crack Propagation 


- The details of crack initiation and propagation Vol. XXIX 
was described in chief by Mr. Purcell aud 3681-3701 
Mr. Holmberg. At lower temperatures the danger 
of a brittle fracture increases. A brittle 
Fracture prcpagates at 1,500 to 3,000 feet per 
3econd as opposed to a ductile failure which 
orcpagates at 400-700 feet per second. Since 
the brittle fracture propagates faster than the 
rate at which the pipe can decompress, the crack 
continues to be subject to the internal 
pressure of the pipe. To avoid crack initiation 
all defects in the pipe must be detected at the 
mill and after construction. The pipe steel 
specified is such that it will fail in a ductile 
manner at ambient conditions, but tests on 48-inch 
pipe at simulated operating conditions showed 
that failure predictions cannot be made by the 
Battell hypothesis. Therefore, reinforcing bands 
or ‘crack arrestors' are to be used on the pipeline. 

- The fracture arrestment tests and techniques were Vol. XXX 
questioned by Foothills in cross-examination. The 3805-3814 
arrestors were described by Mr. Holmberg as a 
4 foot piece of 48-inch pipe split and placed on 
the main pipe. They would be held on the pipe by 
friction at about 300 foot intervals. The tests 
on the crack arrestors was conducted by Battell 
in Ohio on 48-inch pipe. A crack was initiated 
by cutting a notch in the test pipe and 
detonating an explosive to overstress the pipe. 

Three of the five tests were used to test the Vol. XXX 
arrestors. Mr. Holmberg indicated that the 3838-3851 
use of crack arrestors was very, very conservative 

in design, and although the idea was new for 

pipelines, it is common in the shipping and 

aircraft industries. He agreed that the danger 

of cracking could be reduced by reducing the 

pipeline pressure and diameter. 

- The decision to place the crack arresting bands Nol %OO.GEI 
at 300 foot intervals is based on the length of 4041-4046 
pipe that could be repaired in a short time, 
according to Mr. Purcell in cross-examination by 
COPE. The weight of the 35,200 bands required 
over the length of the pipeline would have no 
significant frost heave surcharge effect. The 
arrestors would be shop installed at the ends of 
the pipe and therefore would not affect the field 
bending of the pipe. 
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- The arrestor band halts crack propagation by: Vol. XXXII 
(1) reducing the pressure at the crack tip and 4087-4096 


a- 


a- 


(2) restraining the opening of the pipe, according 
to cross-examination by Commission Counsel. All 
the tests were on 800 foot sections buried pipe 
and three were conducted in ground frozen about 
a foot around the pipe. The last test~-was See 
ome whipping action causing crack reinitiation 
ee the oer aALECSEOL. hes Lose bulb around Vol. XXXII 
the pipe would be beneficial in restricting pipe 4165-4168 
fracture according to re-examination of 
Mr. Holmberg by Arctic Gas. 


8 Welding 

Seam weld quality will be controlled in the pipe Vol. XXIX 
mills and the girth weld will be done in the 3681-3682 
field according to evidence led by Mr. Purcell. 3701-3704 


Automatic and manual technique are being 

investigated for low temperature environments and 

welds are now being evaluated. Mr. Holmberg 

described the automatic welding machines. 

The welding procedures were established by the Vol. XXX 
metallurgical sub-committee and Mr. Holmberg 3853-3856 
wrote the specifications, according to 

Mr. Purcell in cross-examination by Foothills. 

A 0.720-inch wall pipe requires more welding 

passes than a thinner wall pipe and, according to 
Mr.Holmberg, this decreases the risk of weld 


failure. 

The final decision on the extent of automatic 

welding to be used on the pipeline will be Vol. XXX 
made within 6 months. The Judge expressed 3743-3746 


interest in this since it would affect the number 
of trained welders and perhaps northerners who 
would be employed on the pipeline. It was 

pointed out that the manpower requirements would 
not be decreased by utilizing automatic welding 
machines. 

Alaskan tests have proven the viability of Vol. XXXII 
automatic welding and they presently have 4150-4157 
equipment for two spreads on order according to 

Mr. Holmberg in cross-examination by Commission 
Counsel. CAGPL is now having welding tests done 

by commercial labs. Present uncertainties are 
related to the equipments cold weather capabilities 
and the effect of heat input on hardness at the 
outer edge of the weld. One of the reasons auto- 
matic welding is being investigated is because 

of the probable shortage of trained welders for 

the CAGPL line. The total manpower is not 

reduced in utilizing automatic welders - but 
unskilled labour can be quickly trained to 

Operate the automatic machinery. 


9 Corrosion 


Several corrosion prevention coatings are Vou Oris 
feasible in permafrost as is cathodic protection 3670-3671 
according to Mr. Purcell. Laboratory tests and a 3737-3741 
literature search have shown the effectiveness of 

coatings at low temperatures, the effect of 

temperature on soil resistivity and the effect of 

anode backfill and temperatures on ground bed design 
Internal corrosion would be controlled by a 2 mil. i 


interior coating and by controllin 1 
. . . th 
of liquids in the Pipeline. : te a 


a-9 Corrosion 


5S) 


(Const) 


- There were no corrosion field tests at the test 


sites in the north according to Mr. Rathje in 
cross-examination by CARC. At low temperatures 
corrosion is expected to be less than at higher 
temperatures. The interior coatings would be 
either a polyamide catalyzed coating or an amine 
adduct catalyzed epoxy resin both of which have 
been used elsewhere on pipelines. These would 
not be soluble in the methanol test fluid. The 
above ground external coating that failed at 

the Sans Sault test site would not be used. 


- Atmospheric corrosion on the north slope 


pipeline stockpiles would be more severe than 
elsewhere, according to cross-examination by 
COPE. The external coatings contemplated are 
(1) polyethylene tape and (2) epoxy coating 
applied at the mill. 


= The cathodic protection is limited by the soil 


conditions and, according to Mr. Rathje, it may 
have to be varied where the pipe is in thawed 
Sod] prior toystart uUpae ihe stinalledetails son 
factory or on-site coatings havenot yet been 
finalized but in any event, inspection of the 
installed pipe will be made to repair any 
damages to the coating due to handling. An 
unprotected portion of the pipe several inches 
in diameter could be protected by cathodic 
means if it was missed in inspection. 


- A small leak caused by corrosion would not lead 


to rupture of the pipe according to Mr. Holmberg 
in cross-examinsetion by Commission Counsel. If 
not repaired, the leak could errode the pipe 
over a long period of time. 


a-10 Pipeline Testing 


- A general description of the two hydrostatic 


test methods to be used was given by Mr. Reid. 
After installation, the pipe will be subjected 
to a test to 125% of the operating pressure 
using either warm water or a water-methanol 
(freeze depressant) solution. The warm water 
test requires large volumes of water (up to 

24 times the fill volume) and could thaw the 
permafrost around the pipe. Generally, it will 
be used in 5 to 10 mile test sections in non- 
permafrost areas. The methanol test to be 

used in permafrost areas, 
on subsequent 3 mile test sections and disposes 
of the solution at the end of the construction 
season by distillation and burning or by 
dilution and discharge to the environment. 
would be removed from the pipe after testing 
by a "pig" propelled by high pressure gas or 
compressed air. 


- The warm water test was described in more detail 


during cross-examination by CARC and Commission 
Counsel. All tests will be done in the winter 
using water heated and circulated through the 
test section until the pipe was above freezing. 
The test section would then be sealed and 
pressure tested. The water would remain in the 


pipe for up to 30 hours and when discharged would 


be temperature monitored but not monitored for 
quality. Although the warm water test method | 
is commonly used in winter pipeline construction 


reuses the same solution 


Water 
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it would generally not be used north of 60° 
latitude and only in places where there was 

an abundant water supply and the soil tempera- 
ture was greater than 320 F. However, it might 
be used at river crossings in the Northwest 
Territories where permafrost is not a problem. 

- The methanol test medium would be a 25% methanol Vol. XXXI 
solution according to Mr. Reid in cross-examina- 3971-3972 
tion by CARC. This would require about 500,000 3980-3987 
gallons of methanol per construction spread 
with each test solution reusable up to 47 times. 

Mr. Reid estimated the total methanol require- 
ments at about 25 to 30 thousand tons or Grrzi5 
to 7.5 million gallons. 

- The distillation of the spent methanol test medium Vol. XXXII 
would, according to Mr. Reid in cross-examination, 4126-4131 
yield a distillate solution of 70% methanol and 
a residue solution of 1% methanol representing 
40% and 60% of the test medium volume respec- 
tively. The distillate would then be burned off 
and the residue diluted and discharged. 

- The seven breaks in the 26-inch and 34-inch Vol. XXXI 
Interprovincial pipeline, cited hy CARC in 3953-3961 
cross-examination, probably occurred because the 
line was not hydrostatically tested according to 
Mr. Reid. Pipe inspection during manufacture and 
sophisticated 'electronic pig' techniques are 
not sufficient to detect all defects according to 
Mr. Holmberg. 


a-1l Compressor Station Design 


- The initial design task in locating the compressor Vol. XXxXI 
stations, according to panel in cross-examinations, 3889-3911 
was to locate the hydraulically optimum points 
based on pipe size, station size and the design 
gas volumes. These locations were then changed 
slightly by the geotechnical group to account for 
terrain and subsequently rechecked hydraulically. 

The station locations are interdependant making 
it necessary to deal with individual station 
location flexibility on a site specific basis. 
The panel agreed to provide this information if 
a specific request was made. 

- The main line compressor stations (south of Vol. XXXI 

Travaillant Lake) are designed for the 5th 393 —=39 37 

operating year volume of gas according to 

Mr. Purcell. Additional facilities (compressors 

and chilling equipment) for looping could be built 

within the same sites but a new station would be 

required if two pipelines were built. The Vol. XXXII 

stations for the 42-inch alternative on the feeder 4030-4035 

lines were kept at the same location as the 48- 

inch stations since it does not seriously affect 

the pipeline economics. Station spacing is 

dependant on: (1) flowing temperature of the 

gas which influences the horsepower requirement 

per mile, (2) optimum volume throughput for the 

size of pipeline, (3) cost of the fuel gas (gas 

to power the compressors etc.) which increases 

with distance down the pipeline. 

A general description of the compressor stations Vol. XXX 

was given by Mr. Purcell and Mr. Koskimaki. The 3729-3735 

15 stations north of Fort Simpson will each have 

a 30,000 h.p. turbine for compression and a 17,000 
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h.p. turbine for the closed loop propane 


refrigeration system. At Travaillant Lake a 
double refrigeration unit would be required. 

The first two stations south of Fort Simpson 
would be similar but without the chilling 
facilities. The second two stations require 

more compressor horsepower because of higher 
flowing gas temperatures and would require two 
27,000 h.p. turbines. Stations further south 
would be similar to the last two described 

except they would have air cooled heat exchangers. 
The stations were sized on the basis of compressor 
units commercially available and the lowest 

total operating cost. 

- The turbines would be of two types, industrial Woh, NOOR 
and aircraft derivative which require offsite 4111-4113 
overhaul every 12 and 3.5 years respectively, 
according to cross-examination by Commission 
Counsel. 

ihe decision to child thes gas wasmbased on Vol. XXXII 
geotechnical considerations according to 4102-4103 
Mr. Purcell incross-examination by Commission 
Counsel. There is a 5% advantage in chilling WOES D.O.O.GTit 
the gas when considering compressor station 4035-4039 
costs which in turn represent 30% of the project 
costs. There would also be cost considerations 
in the pipe and frost heave protection measures 
in a chilled/non-chilled analysis. 

- Using the natural gas as fuel for the compressors Vol. XXXII 
and ancillary facilities will use 6 or 7% of the 4113-4115 
throughput according to Mr. Purcell in cross- 
examination by Commission Counsel. Other 
sources of power considered and rejected 
included hydroelectric power from a Bear River 
development and liquids from the Richards 
Islands gas. The cost of alternate power is the 
prime consideration. The power source decision 
would have to be made before design although it 
could conceivably change during the life of the 
pipeline if the value of gas increased. 


- The gravel pad at the stations is larger than Vol. XXXII 
required for the compressor-chilling facilities 4039-4040 
to accommodate the initial construction camps Vol. XXXI 
according to cross-examination by COPE. The 290 G=39 92 
revised camp areas are smaller and this may lead Vol. XXXI 
to a reduction in pad size and hence gravel 3917 
borrow requirements. The entire station site 


would be fenced in compliance with the code. On 
site above ground piping would total about 500 
feet of 1.25-inch wall pipe which would not be 
subject to failure if struck by a rifle bullet. 
The stations would be unmanned. 


a-12 Communications 


- The three communications alternatives for the VYol. XXX 
pipeline according to Mr. McMullen, are (1) a 3741-3743 
leased microwave system, (2) a private microwave 3746-3755 


system, (3) leased channels on a satellite 

from TelesatCanada. The microwave system is 
proposed in the application but it is being 
reviewed in light of the Telesatproposal. If a 
microwave system was used 66 channels would be 
required to Fort Simpson, 42 to Inuvik and 30 to 
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Prudhoe Bay. A satellite system would use the 

transponder presently reserved for the pipeline on 

Anik 1. Anik 2 would monitor Anik 1 and provide 

a switchover capability if required. Anik 3 would 

provide backup to Anik 2. Portable earthstations 

would be used during the construction phase. 

the excess Vol. XXXII 


- If the system was owned by CAGPL, 
channels would be available for common use 4003-4019 
according to Mr. McMullen in cross-examination 
by the N.W.T. Indian Brotherhood and COPE. 

If other customers such as a railway or an oil 
pipeline were using the system a common carrier 
would have to be involved. During construction 
communication would be primarily via the public 
network system which, at peak, would load the 
system similar to the operation phase of the 
pipeline. The Brotherhood suggested seven pay 
phones per 800 man camp would be insufficient. 
They also asked if the microwave tower at Bear 
Rock could pe relocated. Mr. McMullen said that 
it could. 


-~ There would be 100 microwave towers in Canada Vol. XXXII 
with over 50 in the Northwest and Yukon 4146-4150 
Territories according to cross-examination by 
Commission Counsel. If one tower failed it would 


take up to 5 days to erect a temporary structure 
and communications would be lost until alternate 
circuits could be arranged over the public system. 
It was pointed out in the cross-examination that 
a failure would probably occur after a major 
storm when the public system itself would be 
under stress. If an earth station goes out on 
the Anik system, the other stations would not 

be affected. Mr. Horte will testify later as 

to when the final decision on microwave or Anik 
will be made. 


Environmental 


b-1 Pipeline Testing 


- The 25,000 EOn S00), 000M EOnSsm OL mMetianOlm(G..2500cO WIL, 20,01 
7.5 million gallons) required as a freeze 3972-3980 
depressant in testing the northern portions of 
the pipeline will be stored in diked bladder Vol. XXXII 
tanks before being diluted to a 25% solution 4002-4003 


for ee according to Mr. Reid in cross- 

examination by CARC. To make up the = 

eshenay se JS) tele) WS. 5) intual haNaivoia Paine oe ee 

would be required yielding 25 to 30 million 

gallons of test fluid which, in turn would 

require 625) Om 50 midiinionscal lons of awaternco 

dilute to a 1% solution if dilution was used 

exclusively as a disposal technique. If a 

failure occurred during a test the spilled test 

ok eee would be recovered by suction pumps. Vol. XXXII 
ommission Counsel pointed out that the solution 4123-4124 


that penetrated into the fr 
ozen 
be recoverable. a eta 
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- The environmental effect of the warm water 
testing technique was explored by Commission Non EeaED.0:0:6 il 
Counsel in cross-examination. The millions 4120-4123 
of gallons of warm water would be discharged 
onto the ice to cool. This would be used at 


major river crossings such as the Mackenzie. 
The decision on where to use this type of test 
will be part of the final design and will 
depend on: (1) environmental Sensitivity, 

(2) the availability of sufficient quantities 
of water and, (3) the existence and type of 
permafrost. Environmental advisors will be 
consulted. The statement by Mr. Reid that the 
fish biologist would have a veto on the test 


and disposal method was modified in re- ViOUN XXX 
examination to state that the final review 4165 
process was not yet finalized by the applicant. 

- The two methods for disposal of the water- Vol. XXXI 
methanol test solution were described by Mr. Reid 3987-3992 
as, (1) dilution or (2) distillation. The dilution 


technique would add sufficient water to the 253 
methanol solution to dilute it to a 13 sclution 
before discharging it to the environment. The 
1% discharge solution was deemed acceptable on 
the basis of toxicity and on the basis of tests 
by environmentalists. The distillation process 
would have a distillate which is 70% methanol 
containing 98% of the test fluid methanol. This 
would be burned off in a special incinerator 
which would have emissions of carbon dioxide 
and water. The distillation residue would be a 

® methanol solution containing approximately Wolk FOOREIE 
2% of the total methanol. This would be 4069-4073 
discharged or could be further reduced by placing 
the residue in a pond where, because of its 
highly biodegradable nature, it would be 
reduced to carbon dioxide and water. If 
methanol were discharged into a water course 
it would consume up to 1.5 times its weight in 
oxygen. This large oxygen demand on the receiving 
waters would be examined by biologists before 
discharge. 


b=2Z) Staton Location 


- Minor relocations could be made for environmental Vol. XXIX 
Or socio-economic reasons according to Mr. Purcell 3654-3655 
in cross-examination by CARC and COPE. The only Vol. XXXI 
two station locations that were of environmental Sis) Seal 3 
concern were: (1) in Alaska where a 70 mile Vol. XXXII 
eastward move was suggested to avoid a Dall sheep 4034 
area and, (2) a 20 mile move for a station because Vol. XXXII 
of ice fog dangers. None of these moves were 4040-4041 
feasible. COPE expressed concern about a station 
located near a fishing site in the vicinity of 
Aklavik. 


b-3 Station Emissions 


- The ground level concentrations of emissions from 
the compressor stations are predicted to be less 


than the stipulations of the Federal Clean Air Vol. XXX 
Act according to Mr. Koskimaki. The Pasquel 3735-3736 
method was used in the Alberta DOE computer Vol. XXXI 
program to make these predictions. Details of 3946-3951 


the program, its input and output will be provided Vol. XXXII 
in the environmental phase of the Inquiry. The 4133-4146 
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program did not account for temperature inversion 
conditions. The highest ground level concentra- 
tions were calculated under windy concentra- 

on a sunny day. Commission Counsel suggested 
this was inconsistent and it cast doubt on the 
validity of the computer program. In calculating 


TRANSCRIPT 
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the sulphur dioxide emissions, the fuet gas sulphur 


content was assumed to be at the maximum allow- 
able at the pipeline input to give a ‘worst case' 
condition. Mr. Koskimaki pointed out that this 
would rarely, if ever, occur. 


b-4 Station Noise 


- The noise level at a compressor station fence 
line would be 65-68 decibels (dBA) according to 
Mr. Koskimaki. This would correspond to the 
noise within 100 feet of a freeway at mid- 
morning. At 100 feet from the station, with 
no vegetation, the level would be 50 dBA which 
would be comparable to the noise in a suburban 
area at night. Cold air is a better transmitter 
of sound but this would be offset by shutting 
off the condenser fans and one generator and low 
temperatures. 

-~ The turbine is the largest single contributor 
to noise according to Mr. Koskimaki in cross- 
examination by CARC. This noise can be reduced 
by physically enclosing the turbine and putting 
silencers on the inlet and exhaust. The 
silencers can be upgraded with a loss in equipment 
efficiency and an increase in cost. The best 
silencers could reduce the fence line noise from 
59-67 @BA to 50-53 GBA although this extra level 
of noise reduction was not required by the 
environmentalists. The effect of silencing is 
different for different frequencies within the 
sound spectrum both within and outside human 
hearing levels. Mr. Koskimaki agreed to supply 
the fence line noise levels for the Travaillant 
Lake compressor station which has 2 coolers and 
2 condensers. 


b-5 Miscellaneous 


- Vibration at compressor stations would not be a 
problem with the use of turbines according to 
Mr. Koskimaki in cross-examination by CARC. 

- The design group of NES was not responsible for 
the design of the waste disposal facilities at 
camps and stations according to Mr. Purcell. 
That work was done by a sub-contractor to NES who 
will be represented in Phase 2 of the hearings. 

- A catalogue of the quantities and types of 
lubricants and coolants to be used at the 
stations was requested by CARC. 


C. Socio-Economic 


- No specific points were raised on the socio- 
economic aspects of the pipeline design. 
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REFERENCE 
- The D.O.E. report expanding on its previously Vol. XXXI 
submitted 'Digest of Concerns' was presented to 3994-3995 


the Inquiry and its participants. 

- Arctic Gas informed the Inquiry that Mr. Fielder Vel XX 
will appear after the construction panel to 3995=39)9.6 
report on his impressions of Soviet northern 
pipelining technology. This was in response to 
previous interest expressed by the Judge. 

- The Judge heard submissions by all the participants 
on the timing of the presentation of evidence Wills XOOKICa 
relating to the transportation corridor of which 4168-4225 
the proposed pipeline would form an integral part. 

CARC, COPE/ITC, the Council of Yukon Indians and 
the N.W.T. Indian Brotherhood and Métis Associa- 
tion were united in their view that this evidence 
should be called immediately after the Engineering 
Phase and before the Environmental Phase. Foothills 
indicated that it had no strong views on the 
timing. Arctic Gas indicated that it could not 

be prepared to call evidence until after phase 4 
and it would be premature to call the corridor 
evidence before the evidence of all the other 
phases was heard. The Judge, after listening to 
to arduments on why the corridor evidence was or 
was not immediately necessary, suggested that 

if this evidence were to be heard after phase l, 
it might be necessary for CARC and the Council 

for Yukon Indians to lead the evidence. A final 
ruling on the timing of the corridor evidence 

will be forthcoming. 


E. Inquiry Schedule 
The Construction Panel will give evidence and be cross-examined starting 
April 21st until adjoinment on April 23rd and then will resume on 
May 12th. The Construction Panel will consist of: 
Nes Wrinis IDeeibhls Wheo (Gelhie Welililtienc, Iie. Whit, Oeil 
The future schedule as it now stands (tentative) is as follows: 
May 12th: Hearings to resume in Yellowknife. 
May, 22 =) 27 che Construction Panel, Operations and 


Maintenance Panel and Mr. Horte of 
Arctic Gas to appear. 


MER? Pies = Siicies Community hearings in Hay River and 
(perhaps) Pine Point. 
aiwlaks om Whejeve Evidence to be led by the Environmental 


Protection Board and further evidence 
from Mr. Horte if necessary. 
cajeheysy 7/ > asyeiors Adjournment. 
June 16 - 21st: Hearings in Whitehorse (perhaps). 
June 23 - July 7: Two weeks of community hearings. 
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TOPIC: Phase I: Engineering and Construction of Proposed Pipeline 


DATE: 


Panel on: Construction Plan (section 13a of the application) 


April 21 to 23 and May 12 to 15 in Yellowknife 


WITNESSES: Panel on the Construction Plan: 


- Mr. P.H. Dau: President, Northern Engineering Services Co. 


Ltd. (NES) 


= ME. Gele Wellvamns:) Director of Field Services, NES 
~ Mr. oR. O'Rourke: (until recently) Co-Ordinator, Pipeline 


Logistics Planning, CNR; 


(now) Manager of 


Industrial Development, Mountain Region, CNR 


= DE weRelamiemlants Senior Engineer, R.M. Hardy & Associates 
HIGHLIGHTS TRANSCRIPT 
REFERENCE 


A. 


Technical/Engineering 


a-l General 


- The objectives of the construction plan, 


Vol. XXXIII 


according to Mr. Dau, are: (1) to complete 4231-4232 
the pipeline in a reasonable period of time, 

(2) to build the pipeline consistent with 

good engineering practice, (3) to plan 

construction so it is acceptable to the 

interests of people living in the North and, 

(4) to maximize the protection of the 

environment. In cross-examination by the 

Council for Yukon Indians (CYI), Mr. Dau 

indicated the plan was in development since 

1969/70 and was finalized, as filed, in 1974. Vol. XXXIV 
In response to questions on what interests 4386-4393 
of northern residents were considered, he 

indicated that, where possible, major 

facilities such as docks and wharves were 

located so that they would be of use to 

communities after construction. He conceded 

that traplines were so numerous that they 

couldn't be avoided and in final design some 

changes may be required. 

The construction schedule as filed has WLS %:0,0;G1E1F IF 
subsequently been revised to indicate a 4232-4237 
one year delay in system start-up according 

to Mr. Dau. This plan is now unlikely to 

be met. Assuming approvals from the regulatory 

bodies in late 1975 or early 1976, one year 

would have to be added to the revised schedule. 

(i.e. two years to the schedule as filed). 

The construction plan was outlined by Mr. Dau Vol. XXXIII 
by referring to schedules in the application. 4237-4247 
There would be 9 construction spreads of which 

5 spreads would work 2 winters and 1 summer 
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(a) Technical/Engineering (Cont'd) TRANSCRIPT 
REFERENCE _ 
and 4 spreads (in north) would work 2 
winter seasons only. The work would 
average out to 1 mile per working day 
in the winter and 1.25 miles in the 
summer. The schedule has allowed for 
a considerable number of non-productive 
days. All major construction camps 
would be located at future compressor Vol. XXXIV 
station sites, which are about 40 miles 4418-4419 
apart, or at working pads adjacent to 
river crossings. 
- The Alaskan oil pipeline is being observed 
by Arctic Gas according to Mr. Dau in Vol. XXXVIII 
cross-examination by CARC but, apart 4923-4925 
from earthwork and logistics of supply 
via the Berring Sea route, the construction 
techniques are quite different from the 
Arctic Gas proposal. 
- The main steps in pipeline construction as 
described by Mr. Dau are: surveying, Wok %,0;0;C1IE It 
clearing, grading, stringing, bending, 4335 
ditching, welding, coating, lowering, 
controlling buoyancy, backfilling, 
cleaning-up and revegetating. 


a-2 Scheduling the Work 


- If regulator approvals were obtained in 
the first quarter of 1976, Mr. Dau 


suggested to Commission Counsel that the Vol. XXXIX 
surveying would be done in the summer of 5096-5098 
1976 resulting in final design and speci- 5174-5178 


fications late that same year. 

- The average winter construction periods 
were described by Mr. Dau for the Council 
for Yukon Indians as follows: (1) in Wierik OO; 
the north - December 1 to April 15, (2) in 4397-4418 
the south December 15 to March 20. The 
summer construction where planned would 
generally be from June 1 to October 31. 
This timing allows for breakup and freeze- 
up, adverse weather conditions, down time 
which may be required for environmental 
reasons, holidays, etc. The compressor 
station construction would be done on 
pads and could possibly continue year 
round depending on the particular conditions 
at each site, such as access to borrow pits, 
etc. Using the example of construction 
spread F (which does work in the Yukon and 
the N.W.T.) in its third winter season, 
Mr. Dau explained it would work a total 
of 136 days (December 1 to April 15) of 
which 92 were 'working'days and 44 were 
judged to be non-productive. This would 
require a production of 0.44 miles per 
calendar day or 0.64 miles per working 
day using a twelve hour shift. The 
influence of darkness, low temperatures 
etc. was considered in allocating the 
miles per spread. 
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a-2 Scheduling the Work (Cont'd) 


- The productivity factors applied to 
each construction spread's capability 
to perform on working days were based 
on summer prairie productivity equals 
1 according to Mr. Dau in cross-examination 
by the Council of Yukon Indians (CYI). On 
that basis, productivity along the north 
slope (coast) was assumed to be 0.6, in 
the Inuvik area 0.7 and in the balance 
of the area north of the 60th parallel 
OF 

- The nonproductive days were based on a 
conservative estimate after consultation 
with contractors and from NES information 
sources,according to Mr. Dau in cross— 
examination by Commission Counsel. 

Although this was similar to the method 
of determining the productivity factors, 
it was conceded that the determination 
was drawn from very little precedent. 

- The nonproductive days for spreads on 
the North Slope were estimated to be 
about 44 per season according to Mr. Dau 
in cross-examination by the CYI and COPE/ 
ITC. Further south this gradually reduces 
to 31 days. In general, machinery downtime 
was not included in these figures since 
each spread would have spare equipment 
(such as a ditcher) and, if necessary, 
spare equipment could be borrowed from 
adjacent spreads. 

- Catching up lost productivity on a spread 
would be done by adding men and double 
shifting if required, according to Mr. Dau 
in cross-examination by Commission Counsel 
and COPE/ITC. There would be no need to 
move in extra equipment since spare equipment 
would be on site and camp facilities would 
be sufficient to handle the added manpower. 
It was emphasized by Mr. Dau that if catch- 
up was required, it would probably be only 
in one area (welding or ditching, etc.) and 
would not mean a complete doubling of a 
spread. An alternative might be to have 
the adjacent spread do more work since they 
work toward each other. Detailed contingency 
plans are not yet developed. 

- The amount of work that can be done per 
spread was determined after receiving 
opinions from eight contractors hired to 
examine one or more sections of the project, 
according to Mr. Dau in cross-examination by 
Commission Counsel. The contractors had 
various opinions on the crew sizes, equipment 
and production of each section and NES made 
the final judgement based on all the opinions. 
Commission Counsel asked to see the contractors 
reports and suggested that it was in the 
Owners interests to be conservative and 
overestimate the number of spreads required 
on the project. 


TRANSCRIPT 


REFERENCE 


Vol. XXXIV 
4433-4435 


Vole XXXIX 
5167-5171 


Vol. XXXV 
4550-4558 


Wola >O;@:qyn2e 
4737-4741 


Vol. XXXVII 
4776-4780 
Vol. XXXIX 
5058-5062 


Vol. XXXIX 
5155-5161 
5163-5167 


69 


a-3 Logistics 


- CN/CP were retained by NES in January 


of 1973 to examine the construction 
logistics, according to Mr. O'Rourke. 

A linear programming model was developed 

to assess routing alternatives. The 

costs were based on present day published 
rates or, in the case of rail rates for 
pipe from Canadian sources to Hay River, 

on rates developed by CN/CP. The final 
routing of materials will not be known 
until the source of materials is confirmed 
and competitive bids are received. 

The changes to the plan since the studies 
were carried out involve a 24 month delay 
in start-up. According to Mr. O'Rourke, 
this gives a longer delivery margin which 
has a good effect on the transportation 
requirements - especially those related 

to pipe. 

If offshore pipe (i.e. Japanese) were 

used extensively, the amount moved by 

the coastal route would depend largely 

on the coastal marine operators capacity, 
according to Mr. O'Rourke in cross- 
examination by Foothills. It was pointed 
out that all the pipe for the Alyeska 
pipeline came from Japan with delivery via: 
(1) the Berring Strait to Prudhoe Bay, 

(2) by sea to Valdez, (3) by sea to 
Seward and then to Fairbanks by rail and 
(4) by sea to Seattle and then by barge 

to Prudhoe Bay. 

The majority of the materials, according 

to Mr. O'Rourke, would be shipped through 
Hay River to the Mackenzie River barge 
system but alternatives that were considered, 
particularly for the Alaska portion of the 
pipeline, included water borne shipments by 
Point Barrow, Skagway, Seward, and Anchorage 
connecting to rail and/or to the Alyeska 
Highway. 

If Japanese pipe were delivered to the Delta 
by sea, Mr. O'Rourke stated that the barge 
operators would probably not deliver it 
further up the Mackenzie than an unloading 
site 10 miles from Arctic Red River from 
whence it would be trucked to stockpile 
sites along the Dempster Highway. 

The present analysis of material origins 
and transportation costs show that most of 
the material will be shipped through Edmonton 
and Hay River, according to Mr. O'Rourke. 
If some pipe did originate offshore for the 


Canadian portion, it could possibly be shipped: 


(1) through Edmonton/Hay River, (2) to the 


north slope direct or (3) to west coast ports 


in Alaska for transshipment via Whitehorse 
to the Dempster Highway. 


TRANSCRIPT 
REFERENCE 


Vol. XXXIV 
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WLS .OOGeAIe 
4272-4273 
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Vol. XXXVII 
4786-4790 


Vol. XXXIII 
4278-4279 


Vol. XXXIII 
4254-4258 
Vol. XXXIV 
4502-4517 
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a-3 Logistics (Cont'd) 


—~ The moving of materials through the Yukon 
was described in detail by Mr. O'Rourke 
in response to a request by the Judge. 

The impact would depend on the choice of 
the coastal or interior route. If the 
prime (coastal) route were chosen, there 
would be little impact since material 
would go either by Hay River or by the 
Berring Strait to the Coast and Delta. 
If the interior route was selected, most 
of the materials would still come via 
Hay River to Arctic Red and the Dempster 
(MP 286) but some could come via Skagway 
to an interim stockpile at Whitehorse 
and then transferred to a stockpile on 
the Dempster (MP 258). The final decision 
on the routing of the materials would 
depend on the competitive bidding of the 
various carriers. 

- The offloading facility at Arctic Red would 
handle material for more than three spreads 
if the interior route were chosen, according 
to Mr. O'Rourke in response to Foothills. 
This would be a transfer point only and would 
not house men or stockpile materials. Trucks 
would haul the material along the Dempster 
Highway to stockpile sites. The plan assumes 
that overlength and overweight permits could 
be obtained for the highway. 

- The tonnages and classification of materials 
to be transported each year in Canada north 
of the 60th parallel were given in tabular 
form and described by Mr. O'Rourke. 

- The normal increase in barging tonnage on 
the Mackenzie River system was assumed to be 
25% per year over the construction period of 
the project, according to Mr. O'Rourke, and 
this was assumed to be handled as normal 
growth by the barging companies and would be 
utilized to capacity as normal growth in 
supplying communities, exploration, etc. 
Thus, the construction of the pipeline will 
require the addition of barging facilities 
since existing and ‘normal growth' capacity 
will not be available. The addition of 8 
tugs and 48 barges (8 tows) required for 
the pipeline would double the tonnage 
capacity of the existing system. The 
largest single tonnage component would be 
pipe and the additional barging capacity 
was based on the assumption that this pipe 
would all be routed through Hay River. 

- The lead time required to have the new barges 
and tugs in position at the start of materials 
shipping is 24 months, according to Mr. O'Rourke. 
This has and is being discussed between Arctic 
Gas and the barging companies and a second 
opinion is being sought by Arctic Gas to 
confirm that west coast shipyards have the 
Capability to manufacture the vessels in 
time. Financial commitments would have to 
be made by mid 1975 to make the start of 
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a-3 Logistics (Cont'd) 


shipping schedule as now proposed in the 
construction plan. 

- Dredging of the Mackenzie River and the 
proposed offloading points was not considered 
when determining the number of barges and 
tugs required, although if it did take place, 
it could increase the barge load capacity, 
according to Mr. Dau. It was assumed that 
there would be no dredging although NES 
is aware of NTCL's desire to have it done. 

- The wharf locations and associated stockpile 
sites are only known in general terms 
according to Mr. Dau in cross-examination 
by CARC. The final location will be known 
6 months before start of shipping and 
after consultation with the communities, 
the operators and D.P.W. who issue the 
permits. Of the 20 wharfing facilities 
required, five exist and require upgrading 
(Swimming Point, Inuvik, Fort Good Hope, 
Norman Wells and Fort Norman). Apart 
from Norman Wells, the ‘upgrading’ may 
mean establishment of an entirely new 
facility. All wharves would be maintained 
by the applicant but could be shared by 
other users at non peak shipping periods. 

- Although barging is presently the preferred 
mode of transport for most of the materials 
because of cost, according to Mr. O'Rourke 
a combination of modes and routes may 
ultimately be used. The present plan for 
materials south of Fort Simpson calls for 
trucking from Hay River to the various 
points along the right of way. In general, 
economics dictates the location of staging 
areas and wherever possible, changing from 
one mode to another is avoided. 

- The existence of the Mackenzie Valley highway 
would not reduce the cost of the pipeline in 
a “substantial way" according to Mr. Dau in 
cross-examination by the N.W.T. Indian 
Brotherhood who referred to a 1972 speech 
by the Prime Minister stating that the pipeline 
cost would be reduced because of the highway. 
Mr. Dau disputed the figures quote from an 
AGTL/CNR study indicating that the savings 
resulting from the highway would be $18.44 
million which was said to be 60% of the cost 
of the road. 

- The construction plan did assume the highway 
would be built to Fort Good Hope but since 
trucking is only planned as far as Fort 
Simpson, the amount of highway completed 
beyond there would not greatly affect 
construction. It would affect the location 
of stockpile sites and the need for air 
strips at otherwise inaccessible compressor 
station. 

- The Dempster Highway would not be used unless 
the interior route were chosen according to 
Mr. Dau and Mr. O'Rourke in response to the 
Judges questioning. Foothills cross-examination 
showed that if the Dempster Highway were used 
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a-3 Logistics (Cont'd) 


to deliver materials from Arctic Red 
to the right-of-way, the number of 
tractor trucks would have to be increased 
beyond that given in the application 
and supporting documents. 

-~ The location of temporary construction 
roads as shown on the alignment sheets 
are approximate, according to Mr. Dau 
in cross-examination by CARC. The exact 
number and location of the temporary and 
snow roads won't be known until the survey 
is completed one year before construction. 

- The CNR has 400-89 foot deck multipurpose 
flat cars on order which would be used in 
hauling the pipe for the proposed pipeline 
according to Mr. O'Rourke. The existing 
rolling stock (using 52 foot idlers) would 
be insufficient to handle the volume of 
pipe envisaged. The rail sidings and 
staging area in Hay River would be up- 
graded, probably by NTCL. 

- The air support requirements for the 
pipeline as proposed call for sixteen 
2, 400s fit. warastrUps ands five 16,000 hes 
airstrips equipped with IFR facilities 
according to Mr. O'Rourke. The existing 
strips at Inuvik, Norman Wells and Hay 
River would be used and the strips at 
Fort Norman, Fort Good Hope and Wrigley 
would be upgraded. Personnel and supplies 
would be flown to these strips by contract 
carriers such as PWA and Northward Aviation. 


a-4 Routing 


- The cross delta route is favoured by Arctic 
Gas over the other routes from an economic 
and engineering viewpoint according to 
Mr. Genest in response to the Judge's questions. 
The final decision is awaiting this years' 
environmental studies. 

- The Offshore alternative (in the Beaufort Sea 
from Prudhoe Bay to the Yukon) has not been 
studied from a logistics point of view, 
according to Mr. O'Rourke in cross-examination 
by Mr. Bayly. Mr. Dau explained the general 
technique of pipe installation from a lay 
barge such as would be used if an offshore 
route were used. 


a-5 Surveying 


- The four survey phases were described by 
Mee Daugess =) ))eillocetion, 2) construction, 
3) “as ‘built and 4) legal. “The location 
survey would utilize orthophotomosaic 
mapping techniques which are to be tested 
near Fort Good Hope this summer. The 
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a-5 Surveying (Cont'd) TRANSCRIPT 
REFERENCE 
construction survey would flag the 
right-of-way and ditch center line. 
The as built survey would locate all 
permanent items prior to burial. The 
legal survey would be done in accordance 
with regulations. 


- The survey crew size and techniques Wiel. %OOevAeae se 
were described by Mr. Williams in 4956-4962 
cross-examination by the N.W.'. Indian Vol. XXXIX 
Brotherhood and Commission Counsel. 5003-5004 


Of the eight systems of survey available, 

NES would recommend that wherever possible 
clearing be by hand in summer with crews 

living on river barges supported by helicopters. 
There would be one survey crew of twenty or 
less per spread per season. The advantages 

of summer survey is that the drainage studies, 
permafrost probes and geophysical work would 

be more effective. 


a-6 Clearing 


- Clearing should be done by hand wherever Vol. XXXIII 
economically feasible according to Mr. 4337-4338 
Williams in cross-examination by Commission Vol. XXXVIII 
Counsel. In order of increasing impact, 4962-4967 
the possible techniques are 1) hand, 2) 4972-4976 
machine and 3) grading. All areas designated Vol. XXXIX 
for arctic Construction techniques would be 5004-5005 


hand cleared with Conventional Construction 

areas hand cleared to the greatest economic 

extent possible. The criteria used to evaluate 

the need for hand or machine clearing are: 

1) the terrain, 2) the potential damage Whoill.s COs OVALIEIE 
to the surface cover, 3) the existence of 4978-4985 
high ice content soils, 4) the availability 

of manpower, 5) the housing of crews. There 

has been no rule established as on the 

maximum degree of slope beyond which clearing 

should be done by hand. The machine clearing 

(in winter) would be done by cats equipped 

with roam blades and shoes to protect the 

ground cover. 

- The clearing crews would vary in size from 27 Vol. XXXVIII 
to 66 according to Mr. Williams in cross-— 4967-4972 
examination by Commission Counsel. They would 
be housed in a small mobile camp if they were 
a year ahead of the main construction or, as 
part of a larger construction camp if they were 
in the vicinity of construction. 

- The disposal of clearing slash would be controlled 
joy (al) Govenblilsiieve; ie wey Gl lowperteyy joke, (()) Jowigiaine; Woh, do.e.qiarani 
it (in special sleds in permafrost areas) or 4985-4991 
(3) chipping it and either blowing the chips 
over the right-of-way or hauling them away. 

The recommendations on which technique to 
be used in a particular area have not yet 
been made. 
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TRANSCRIPT 


= Roads 
a-7 Snow Roads REFERENCE 


-~ An outline of snow roads for this 
project was presented by Mr. Williams. Vol. XXXIII 
Generally, snow roads would be used north 4304-4323 
of the 65 latitude and would be of two 
types: (1) dense 32 foot roads for access 
to the right-of-way and tratftic along 2c, 

(2) less dense working surface roads for 

the slow moving construction equipment. 

The Inuvik snow road test site was described. 
The 0.75 mile route was hand cleared in 
October 1973 and the surface vegetation 
compacted with low ground pressure vehicles 
to induce freezing of the active layer. 
Since snowfall was very light, snow was 
harvested from Dolomite Lake and then 

dumped on the right-of-way where it was 
spread by a D-6 and densified Dera eOrred ry, 
plough cultimixer. Tratticabi bitcy testes 
were then done and, where necessary, 

repairs were made with a mixture of sawdust, 
snow and water (snowcrete). Tests were 

also done on manufacturing snow to be 

used for construction early in the season 

or for reinforcing creek crossings. Tests 
were also done on the road as it deteriorated 
in the spring. The tests at Inuvik verified 
the viability of snow roads and indicated 
that they would cost $30,000 to $40,000 

per mile. 

- The snow road construction would begin as Vol. XXXVIII 
early in the fall as weather conditions 4991-4998 
would permit, according to Mr. Williams. 

The initial requirement would be: (1) 8 

to 10 inches of frozen ground (active layer), Vol. XXXV 
(2) 4-6 inches (minimum) of compacted snow 4560-4568 
to start construction. If natural snowfall 

was insufficient, it could be supplemented Vol. XXXVIII 
by: (1) making snow, (2) harvesting snow, 4828-4832 
or (3) accumulating snow using snow fences. 

If snow making equipment were used, it would 

be placed at the water source the winter 

before construction so it would be on site 

in the fall of the construction season. It 

would then build its own snow road to and 

along the right-of-way. The equipment at 

Inuvik produced 12,500 cubic feet of snow 

(31,200 gallons of water) in 31 hours but 

the six nozzle machines envisaged for Vol. XXXIX 
the pipeline work would be capable of 5028-5033 
producing 20 times that amount. The 

Inuvik road required 18,000 cubic yards 

per mile. 

- On the North Slope of the Yukon the annual Vol. XXXV 
precipitation is very low and, according 4558-4559 
to cross-examination of Mr. Williams, snow 
road construction would have to rely mainly Vol. XXXIV 
on snow fence accumulations along the right- 4482-4487 
of-way complemented with snow harvesting and Vol. XXXIX 
snow making. Tests on the effectiveness of 5064-5067 
snow fencing were done at Prudhoe Bay and 
environmental concern of the fences inter- 
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a-7 Snow Roads (Cont'd) TRANSCRIPT 
REFERENCE 
ference with mammals will be minimized 
by leaving gaps in the fences. The Vol. XXXIX 
Alyeska Pipeline doesn't utilize snow 5091-5092 
roads. 

- The criteria to be used to determine when, Vol. XXXIX 
in the spring, a snow road was no longer 5005-5013 
usable were not known to Mr. Williams 
when questioned by Commission Counsel, Vol. XXXVIII 
although he suggested that depth of 4998-5002 


road thaw and damage to the underlying 
surface vegetation could be used. Factors 
to be considered would be: (i) ehe 
topography of the route, (2) the type 

of equipment that would have to be moved 
out before the snow road was unusable 

and (3) the relief provided by lower 
temperatures at night. A week or ten 

days notice to vacate an area over the 
snow roads would be sufficient. In 

the final analysis, Mr. Williams stated 
that the land use inspectors would instruct 
the contractor to shut down his operation 
because of the deterioration of the snow 


roads. 

-The role of snow roads in the winter 
activities of a typical construction Vol. XXXVIII 
spread (spread C, second construction year) 4904-4913 


was described by Mr. Williams in cross- 
examination by CARC. Clearing would be 

done the previous year and snow road 
construction would start as early as 

possible with the plan based on an October 
first start. The early snowfall would be 
compacted to decrease its insulating effect 
and hence speed up the freezing of the active 
layer. If there was insufficient snow for a 
road, snow making would begin with ditching 
and stringing of pipe following as soon as 
possible. In a worst case condition ditching 
would be delayed until late November and would 
then progress at an average rate of 18 miles 
per month. The snow roads would be used through 
to March or April with repairs being done at 
night as required. 


- The maximum allowable grade on a snow road Vol. XXXIX 
would be 9 degrees or 16 percent, according 5022-5023 
to cross-examination of Mr. Williams. 5 066-5067 

- Winter roads and winter trails will be built 
to provide access in areas of non permafrost WES SOOT 


and will follow existing right-of-way clearings 4323-4325 
wherever possible, according to Mr. Dau. 


a-8 Ditching, Blasting and Backfilling 


- A general description of the ditching operation 
and equipment was given by Mr. Williams. The Works 2ojo,qirseat 
trench would be a minimum of six feet wide 4339-4355 
with a depth to provide a minimum cover of 
30 inches over the pipe. Deeper burial 
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a-8 Ditching, Blasting and Backfilling (Cont'd) 


would be provided at erosion and surcharge 
areas determined in the field. Excavation 
would be by wheeled ditchers wherever 
possible, supplemented by blasting and 
packhoes. Current wheeled ditcher im- 
provements are being made so that they 

can excavate a larger proportion of the 
trench and hence decrease the blasting/ 
backhoe requirements. 

- The current wheeled ditcher developments 
are aimed at proving the sinuc cunall: 
integrity of the wheel and teeth, and 
evaluating the horsepower, according to 
cross-examination of Mr. Williams by the 
Indian Brotherhood. North of 60° there 
would be 3 machines per spread - 2 working 
and one standby - for a total of 15 machines. 
The existing machines are capable of excavating 
70% of the route at an average rate of Sioa 
feet per min. Prolonged tests under actual 
anticipated ambient conditions are planned 
for the winter of 1975-76 near Norman Wells. 
The object is to increase the capability 
of the machines so they can excavate 90% 
of the line. 

-~ The sections of the route requiring blasting 
were filed as exhibit #99. According to 
COPE/ITC cross-examination of Mr. Williams, 
the blasting will be done ahead of ditching 
and any decision to speed up ditching by 
blasting, although unlikely, would be made 
by consultation between the owner and the 
Contenactonr 

- The pipe would be strung along the right- 
of-way and cold bent to fit the contour 
Of che Grech, according, GO. Ma. Dau. sitet, 
buoyancy control measures, where required, 
would be adopted and would include: (1) 
continuous concrete coating (i.e. major 
river crossings),(2) bolt on weights (ie 
small river crossings), (3) saddle weights 
(ie muskeg) or, (4) pipe anchors (where 
underlying conditions permit). The pipe 
would be welded into 1000 feet sections 
and lowered into the ditch which would be 
smoothed out, where necessary,with a 6 inch 
layer of sand. The pipe would be protected 
during backfill, if required, by a rock 
shield and all spoil would be mounded over 
the trench. Some select borrow would be 
used at bends, road crossings, drainage and 
erosion control works etc. 


a-9 River and Highway Crossings 


- 'Major' river crossings (those specially 
contracted out) such as the three Mackenzie 
River crossings and the Peel and Bear 
River crossings would be done in the 
summer, according to Mr. Dau. ‘'Minor' 
river crossings (those done by the mainline 
contractor) would be done during the winter 


TRANSCRIPT 
REFERENCE _ 


Vol. XXXV 
4601-4614 


Vol. XXXVII 
4735-4736 
Wolke BASoqvagiiae 
4877-4886 


Vol. XXXVII 
4755-4758 


WiehS NOOarinit 
4338-4339 
Wola” 20,0, Iti E 
4356-4357 


Vol. XXXIII 
4356-4357 


ViCi Orel 
4358-4359 


Vol. XXXIII 
4365-4368 
Vol. XXXVII 
4749 


Ui 


a-9 River and Highway Crossings (Cont'd) TRANSCRIPT 


REFERENCE 
by lowering the pipe into the ditch 
through the ice. 

- The sequence of installing a typical 
‘major' river crossing was described NAS\ilo NOVO IETT 
by Mr. Dau. If blasting were required, 4359-4365 
it would be done the preceding winter 
through the ice and excavation would take 
place in the summer and fall. Spoil 
from the excavation would be placed on 
the downstream side of the trench. The 
pipe would be welded together on the 
banks or, where the banks were steep, 
on a berm in the river, and then pulled 
across with floatation cylinders attached 
to keep it just off the bottom. When 
properly positioned, the cylinders would 
be removed and the trench backfilled 
with the spoil or the berm material. 

- The crossing of Shallow Bay as envisaged Vol. XXXVII 
in the cross Delta route was described 4745-4748 
by Mr. Dau for COPE/ITC. Since it is 
a major water crossing, a special contractor 4750-4752 
would be used. After hydraulic dredging 
in the late summer and fall (timed to 
avoid the whales) the pipe would be 
fabricated on work pads on both sides 
of the crossing and pulled across the 
Bay. 

- Road and highway crossings would be ViOileae xoxox Tel 
done by the open cut method wherever 4366-4367 
possible and the pipe under the road 
protected in a 56 inch casing, according 
to Mr. Dau. Railroad crossing would be 
bored. 


a-10 Welding, Coating and Wrapping 


- Pipe will be double jointed using automatic 
welders at Hay River before barging them Vol. XXXIII 
to the northern stockpile sites according 4328-4330 
to Mr. Dau. Pipe at the ditch will there- 
fore be in 60 on 80) foot lengths. 

- One weld would have to be done every 10 Vol. XXXV 
minutes, according to Foothills, if one 4570-4579 
mile of pipe were laid per day. Mr. Dau 
indicated that automatic welding was now 
under study and experience with it in 
the North sea and Europe show that it is 
capable of 6 to 8 welds per hour on a 48 
inch 0.75 wall pipe. Although automatic 
welding is not common on Canadian pipelines, 

Arctic Gas is hopeful that the experience 
gained with it in Alaska will prove its 
Walalosillaliey, Hehe jell’ jOvijpysiiipys. wwecele Eagle 
present planning still relies on manual 
welding and would require 1000 suitably 
qualified welders at peak construction. 
Although not available today, Mr. Dau 


78 


a-10 Welding, Coating and Wrapping (Cont'd) 


quoted a report which indicated that other 
classes of welders could be upgraded to 

meet the requirements. All welds would be 
subjected to radiographic or ultrasonic non- 
destructive testing. 

-~ Double joint welding would be carried out 
at the stockpile sites along the Dempster 
Highway if 40 foot lengths of pipe were 
used on the Interior route, according to 
cross-examination of Mr. Dau by Foothills. 
It would probably be done in the summer, 


using automatic welding machines, by technicians 


under the supervision of a qualified welder. 
—~ The adverse weather conditions under which 

the welding would have to take place were 

considered in the scheduling of the project 


according to Mr. Williams in cross-examination 


by CARC. Further tests are planned but 
experience in Northern Alberta show that 
it will not be a problem. 

- The decision on the type of coating/wrapping 
to be utilized will be made as part of final 
design according to Mr. Dau. Foothills 
suggested that if the pipeline tape were 
used, 660 squares (one square equals 100 
square feet of tape) would be required 
per mile and the total Canadian production 
is no more than 3 million squares. 


a-ll Pipeline Testing 


- The pipeline would be tested hydrostatically 
and with the use of a ‘smart pig' as 
described by previous panels, according 
to Mr. Dau. 


a-12 Compressor Stations 


- Compressor and metering stations would be 
constructed in both winter and summer 
wherever possible according to Mr. Dau. 

The gravel pads would initially serve the 
storage and construction camp requirements. 
Permanent station building would be pre- 
fabricated and mechanical, electrical and 
other components would be prefabricated in 
modules as much as possible. 


a-13 Other Project Requirements 


- The major construction equipment requirements 
for the project as listed in the application, 


were referred to by Mr. Williams. It included, 


700 crawler type tractors (including tracked 
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LGP units), 400 earth moving and excavating units, 


300 compressor/drill units, 650 manual welding 


units, 100 bending machines, crushers, etc., 
350 tractor trucks and trailers (including 
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a-13 Other Project Requirements (Cont'd) 


wheeled LGrv vehicles), 200 5 to 16 ton 
class trucks and 1300 half ton to five 
ton trucks. Of the above equipment, 
enough for 7 of the 9 spreads is now 
owned by pipeline contractors. The 2 
additional spreads would have to be 
provided by a general expansion of the 
industry. 

- The fuel required for construction 
(diesel, gasoline, aviation fuel, 
heating oil and propane) would be 
transported by barge from Hay River to 
the stockpile sites where, according 
to Mr. Dau, it would be stores in 
bladder tanks (volumes up to 1,500 
barrels) or steel tanks (volumes up 
to 5,000 barrels) or, in the case of 
propane in 900 gallon tanks. 

- The labour requirements for the entire 
project were summarized (section 13.a.5.0 
of the application) by Mr. Dau. The peak 
winter (second) would have 7,500 men 
working and the peak summer (second) would 
have 5,400 workers. Those figures do not 
include construction managers, engineers, 
etc. which is estimated at about 1200 
during the peak period. 

- The construction camps, as described by 
Mr. Dau,were divided into three categories 
by size. 1) Preconstruction camps for 
ten to fifty men which are mobile by 
helicopter, barge or all terrain vehicle. 
2) Fifty to two hundred man camps for 
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one year and which eventually 
of the larger construction 

Two to seven hundred man camps 
construction and located at 
facilities or compressor 


station sites. Location of the camps 
is shown on the alignment sheets. 

- The preferred arid alternate borrow 
requirements are shown on the maps but 
a final decision on sources and quantities 
will not be made before further drilling 
is done or possibly until during 
construction, according to Mr. Dau in 
cross-examination by CARC. The location 
of crushers, trench areas requiring 
select backfill, and sources of concrete 
aggregate won't be known until after final 
design and in some instances until after 
construction has started. The total 
granular requirements North of 60° for 
roads, airstrips, pads, etc. is estimated 
at 28 million cubic yards. 

- Concrete weights used for buoyancy control 
would be made at stockpile sites or borrow 
pits near to where they would be required, 
aACCOEdI Ing, topMn. Dau. 


Vol. XXXVIII 
4843-4853 


Vol. XXXIII 
4325 


Vol. XXXIII 
4330-4331 
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i TRANSCRIPT 
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- The final mile by mile design will be 
Vol. XXXIX 


based on the ground truthing survey work 
and the design manual, which will be developed 5098-5105 
to apply design solutions to particular 

conditions, according to Mr. Dau in cross 

examination by Commission Counsel. The 

manual is now under preparation but note 

will not be completed for about another 

year. Commission Counsel suggested that 

any completed parts of the manual would be 

of great help to the Inquiry. Any field 

design changes will be made by qualified 

people on site and not the contractor. 


a-15 Construction Examples 


Note: In order to fully understand the details of the pipeline 
construction, the various participants requested information on 
specific construction spreads. These included spreads with 
camps near Old Crow, Komakuk Beach, and near the Delta. These 
are referred to below. In answer to requests made by the 
participants, Arctic Gas undertook to supply an activity and 
manpower schedule for typical spreads —- marked as exhibit 118 
(Vol. XXXIV page 4428-4433 and Vol. XXXVII page 4706) 


a-15-1 Old Crow (A) 


- Camp A (800 men) is located about 12 miles Vol. XXXIII 
from Old Crow rather than at a compressor 4436-4439 
station site because, according to Mr. Dau Vol. XXXIV 
in cross-examination by the CyI, that 4492 


location is on an existing winter trail 
which can be used to get pipe and equipment 
from the Dempster Highway and it is close Vol. XXXIV 
enough to Old Crow to permit use of that 4494-4500 
airstrip for the supply of groceries, spare 
parts and personnel. The native fishery 
south of the area was not considered but NES 
was aware of the muskrat and caribou in the 
area and located the camp and pipeline to 
stay as far away as possible. The CYI 
suggested that the temporary snow road from 
the Dempster could develop into a permanent 
one and could affect the caribou. They also 
pointed out that it went near to the Klokut 
and Old Chief archaological sites. Mr. 
Williams indicated that the route could be 
diverted around these areas. Blasting would 
only take place in the winter and could be 
scheduled to minimize the impact on caribou. 
- Old Crow is shown on the maps as being in 
Alaska according to the CYI. Mr. Williams Vol. XXXIV 
indicated this was a drafting error. 4446-4448 


a='5=2) Spread 'C! 
- During the second winter of construction 


Spread Camp C is located near Fort Good 
Hope and finishes its work at compressor 
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a-15-2 Spread 'C' (Cont'd) TRANSCRIPT 
REFERENCE 


station MO-09 at MP 400. [It then 
moves to the northern Yukon to work 
in the third winter of construction 
from a camp at Komakuk Beach. 

- During the second winter of construction WiGile HOO Qy/ans 
spread C will build 81 miles in the N.W.T. 4916-4922 
Mr. Williams in response to questioning 
by CARC agreed that weather was the main 
unknown in the planning but pointed out 
that this had been taken into account in 
the scheduling of welding, stringing of 
pipe etc. ‘Yhe schedule assumed that the 
highway was completed to Fort Good Hope 
and that demobilization of the camp would 
occur at the end of April. Mr. Williams 
agreed that without the highway it would 
be a 'crunch' to demobilize. CARC pointed 
out that April 10th was the normal cut-off 
date for land use permits in that area and 
the Arctic Gas plan shows demobilization later 
than that. it was Mr. William's opinion that 
the previous permits did not consider snow 
roads. He suggested that equipment would 
start to be removed out as soon as it was 
free and that only the last pieces would 
be moving at the last time shown. If 
equipment got stuck other arrangements would 
be made. 

- buring the third summer, spread C would be 
based at Komakuk Beach. Komakuk Beach 


was selected, according to Mr. Williams, Vol. XXXIV 
because it was on the coast, was an area 4490-4494 
that had been previously used by the DEW Vol. XXXIV 
line, was acceptable to the ornithologists 4419-4428 


and permitted an early fall start because 

it wasn't necessary to wait for the Malcolm 

River freeze-up. The first activity there 

would be surveying followed by the establishment 

of a stockpile site. The survey crew would 

consist of 10 to 50 men, the crew for the 

compressor station construction would number 

about 200 and the stock pile staff would be 

Eom 50) to M00 “theyCyi pointed out that Vol. XXXIV 
the work scheduled for spread camps C and E 4448-4453 
left a 10 mile gap in the pipeline between 

them. Mr. Williams suggested that this 

was a typographical error and, if such 

a thing did occur in construction, dt 

would be handled through the normal 

oversupply of pipe, pipe from adjacent 

spreads, or extra pipe could be flown in. 


a=5=3 MPO; = MP aio 
- The construction camp for the spread from Vol. XXXIX 
MP O to MP 140 would be located on the 5013-5022 


east side of the east channel according to 
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a-15-3 MP O - MP 140 (Cont'd) 


cross-examination of mr. Dau by 
Commission Counsel. The initial work 
would be to build the 24 miles from 

Mp 0 to the camp. if there was in= 
sufficient snow for roads, it might 

be necessary to do the work backwards 

but this is not desirable. The camp 
would be moved across the east channel 
during February of the first construction 
winter by building an ice bridge. The 
steep east bank would probably require 
the construction of a sho fly - a road 
off the pipeline right-of-way to go around 
difficult terrain. 


B. Environmental 


b-l Approvals & Review 


- The final decisions on construction resource 
requirements such as borrow pits, water 
sources/quantities, detailed facility 
location, construction techniques, etc., 
may not be made until later in the design 
process and perhaps not until construction 
is under way, according to Mr. Dau in 
cross-examination by CARC. Many of these 
aspects of construction require approval 
under the Territorial Lands Act and the 
Northern Inland Waters-Act and these 
approvals were considered in developing 
the proposed schedule. CARC pointed 
out that approvals under these regulations 
require identification of sources and 
quantities in more exact terms than 
provided in the application. Mr. Genest 
(counsel for Arctic Gas) pointed out that 
the application before the Minister of 
{ndian and Northern Affairs “is an application 
not only for a right-of-way, but for all 
permits, authorizations and approvals that 
the applicant may require to construct 
and operate and maintain the pipeline...." 

- The design review process is an ongoing 
NES responsibility, according to Mr. Dau, 
and no detailed review process by the 
government or independent agency such as 
for the Alyeska project has been contemplated 
except for the review by the N#B when granting 
leave to construct. 


b-2 Project Control 


- Control of construction would rest with the 
applicant, according to Mr. Dau, and would 
be exercised by: (1) direct supervision 
of contractors and detailed planning, 
co-ordination, inspecticn and testing, 
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b-2 Project Control (Cont'd) TRANSCRIPT 

REFERENCE 

(2) directly providing all camps and 

facilities such as waste treatment 

works, (3) control of budgeting, right- 

of-way and permit acquisition, (4) 

responsibility for procurement and 

supply, (5) detailed specifications, 

(6) overall scheduling (7) land use 

control and the applicants own environmental 

and socio-economic inspectors, (8) 

authority to stop work and (9) instruction 

of workers in northern environments and 

cultures. Mr. Dau explained to the Vol. XXV 

Indian Brotherhood that each spread 4640-4643 

would have a person with the authority to 

stop the work and such authority would 

be backed by contractor contractual 

agreements. However, Mr. Dau agreed 

with Commission Counsel that if the Vol. XXXIX 

work got behind the pressure to catch up 5V6El—5163 

may result in environmental protection 

measures receiving a low priority- 

particularly in view of the fact that 

the environmental inspectors would be 

working for the applicant who would 

want the job caught up and finished. 


- The amount of detailed environmental Vol. XXXVIII 
stipulations to be written into the 4925-4932 
contracts has not been studied yet, 4936-4942 


according to Mr. Dau in cross- 
examination by Commission Counsel. 

NES would be recommending to Arctic 

Gas that seasonal environmental 
sensitivities such as caribou calving 
etc. be included. These recommendations 
are not expected for about a year. 

- The role of the environmental and socio- Vol. XXXIV 
economic inspectors and their relationship 4457-4467 
to the engineering inspectors was dealt 
with by the CYI in cross-examination of 
Mr. Dau. It was explained that all such 
inspectors would report to Arctic Gas and 
they could, on an individual spread basis, 
order a stop to the work through reports 
to the Arctic Gas manager on site. 

- In addition, there would be government Vol. XXXVII 
inspectors. The total number of inspectors 4782-4783 
per spread would be about 15. 

- The Environmental Protection Board's 
recommendations on construction supervision 
in the Yukon arrived after the submitted Vol. XXXIV 
plans were finalized, according to Mr. Dau, 4467-4474 
in cross-examination by the CYI, but 
environmental consultants recommendations 
were considered. For example, construction 
schedules were planned to minimize interference 
with caribou migration. Although not considered 
in determining the number of non-productive 
days per spread, construction could be shut 
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down for caribou migration if it 

did occur. The ditch would be back- 
filled and gaps provided in the 
strung pipe. 


b-3 Environmental Consultants 


- The environmental consultants retained Vol. XXXIV 
by NES were named by Mr. Dau for the 4454-4457 
CYI. They were: (1) L.G.L. limetel Wovalyerclss)) 

(2) Renewable Resources (mammals) , 

(3) Aquatic Environments (eatsh)) rn (4) 
Dr. Banfield (overall consultant). The 
CYL requested that when representatives 
of these consultants appear, they be 
the same ones that attended the April 
1973 meeting at which the environmental 
tradeoffs were made. 


b-4 Routing 


- The considerations other than terrain Vol. XXXVII 
that were involved in the Fort Simpson 4707-4712 
Amendment were described by Mr. Williams 
in response to a previous request by the 
Judge to explain how the route was moved 
to avoid environmentally sensitive areas. 

The amended route eliminates the crossing 
above the Liard confluence, decreases 

the truck haul miles south of the Mackenzie 
and, when the decision to dual major river 
crossings was made, the analysis showed 

a cost saving in the amended route. In 
late 1973, NES engaged Pentzien, a river 
crossing contractor, to comment on and to 
cost 6 major river crossings. Their report 
contained in the NES report of July 1974 
recommended dual crossings on the Mackenzie 
and Liard. This led to the routing 

change even though it was longer and 
through more muskeg. 

- The four criteria used in establishing 
the construction plan (see a-1l above) were Vol. XXXIV 
not listed in order of priority according 4393-4396 
to Mr. Dau in cross-examination by the CYI. 

In no case were any environmental aspects 
ignored and all efforts were taken to 
Minimize disruption to the environment. 


b-5 Right-of-Wa 


= The need for a 120 foot cleared right-of= Vol. XXXVIII 
way was questioned by CARC and Commission 4895-4897 
Counsel. Mr. Dau explained that a narrower 4946-4951 
right-of-way had not been fully investigated, 
but a narrower working area than shown would 
be restrictive and would affect the work 
schedule. It was pointed out by CARC that 


85 


b-5 Right-of-Way (Cont'd) TRANSCRIPT 
REFERENCE 
in places the right-of-way for the 
Alyeska project is only 55 feet. 
Mr. Dau indicated that in areas where 
the road was not on the right-of-way, 
or where the organic matter was not 
stripped and piled on the right-of-way, 
the full 120 feet would not be cleared. 


b-6 Construction Techniques 


- The two construction techniques to be 


used, are (a) conventional or (b) arctic, Vol. XXXIII 
according to Mr. Dau. The Conventional 4299-4303 
technique would generally be used south Vol. XXXIX 
of the 60° parallel and involves right- 5092-5096 


of-way grading, snow removal (except over 
the ditch line) to induce freezing, and ditch 
excavation from the graded frozen ground 
surface. The arctic construction technique 
would be used in sensitive permafrost 
areas to prevent permafrost degredation and 
involves building snow working surfaces/roads 
over the ground vegetation without grading. 
the arctic technique is more expensive and 
would be used on a site specific basis in 
the discontinuous permafrost zone. If 
required, the techniques could be altered 
for 300 foot stretches. 

- The techinque to be used in a particular 
location won't be known until after the 
field surveys are completed and, in some 
minor cases, until construction starts, 
according to cross-examination of Mr. Dau 
by CARC. The field geotechnical engineer 
with input from environmentalists would 
make the field decisions on where to 
change construction techniques. Similar 
types of equipment would be required for 
each technique except for the snow making 
machines required in Arctic type construction. 

- The exact cut-off point of each type of Vol. XXXIX 
construction can't be given, according to 5106-5114 
Mr. Dau in cross-examination by Commission 
Counsel. The area south of Fort Norman 
was described as largely without sensitive 
permafrost and hence conducive to conventional 
techniques. In reference to a specific area 
on the spread sheets, Dr. Harlan explained 
that the RKM terrain type (speckled bog) 
would probably be traversed using the 
conventional construction technique. 


b-7 Snow Roads 


- Tracked vehicles would be slightly Vol. XXXVIII 
more harmful to snow roads than the 4832-4843 
wheeled vehicles used in the tests on 
the Inuvik snow road, according to 
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Mr. Williams in cross-examination by 
copn/ITC. The right-of-way working 
surface snow road would be natural 
snowfall compacted to protect the 
vegetation and wouldn't be as thick 

as the traffic snow road. The owner 
would want to stop using the working 
surface snow roads if the right-of-way 
was going to be damaged because of the 
increased maintenance costs. No chemical 
binders would be used in repairing the 
snow roads. Mr. Williams indicated lakes 
would be studied before using them to 
harvest snow and those that were shallow 
(freeze to bottom) and didn't support 
fish would be designated. It was 
confirmed that a literature survey 

on the effects of snow removal on 

North Slope lakes was underway and 
further monitoring of the vegetation Vol. XXXVIII 
at the Inuvik snow road test site is 4887 
scheduled for this summer. 

- The potential snow road damage to 
lichens if there was no other plant Vol. XXXVIII 
cover to protect them was not studied 4823-4827 
by NES, according to Mr. Williams when 
questioned by ITC/COPE, although they 
had looked at experience elsewhere. 

NES had done no studies to assess the Vol. XXXIX 
effect of snow roads in the same location 5024-5028 
for two or more successive seasons but 

they assumed this would be very minimal. 

- The water sources used for making snow Vol. XXXVIII 
would be identified, according to Mr. 4854-4857 
Williams, prior to construction with 
environmental concerns taken into account. 

Some decisions would be made in the field 
and the quantities to be extracted from 
each source wouldn't be known until 
construction. Similarly, decisions on 
filling of slopes will be made partly 

at the design stage and partly during 
construction. 

- The probable worst case for the number of 
passes on a snow road would be such as at 
the Komakuk Beach access road which would Bol. XXXVIII 
be travelled 45,000 times in one season, 4951-4953 
according to Mr. Dau. The right-of-way 
would have about 29,000 passes. 


b-8 River Crossings 


- The major river crossing techniques have Vol. XXXVIII 
been identified as either A,B or C as 4864-4870 
described in the application, according 
to Messrs. Dau and Williams in cross- 
examination by CARC. Although there may 
be changes in final design, the present 
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b-8 River Crossings (Cont'd) TRANSCRIPT 
REFERENCE 
plans call for technique A on the 
Mackenzie River and B on the Bear 
River. The environmentalists are most 
concerned about technique B. The Judge 
suggested that if any participant wanted 
to urge that a particular technique be 
adopted, they should suggest that as one 
of the terms and conditions. CARC 
indicated that they would be calling 
evidence on this issue. 

- The environmental aspects of the Bear Vol. XXXVIII 
River crossing were explored by CARC 4898-4904 
in cross-examination of Mr. Williams. 

Blasting would be done between January 

and March with excavation and pipe 
installation the following summer 

between July first and the end of 
September. ‘he whitefish and greyling 
would be migrating past the area 

during the construction but Mr. Williams 
did not recall that their environmentalists 
had any specific recommendations. 

- The method of disposing of the excavated Vol. XXXLX 
material at the Point Separation crossing 5067-5076 
was the subject of Commission Counsel's 
cross-examination of Mr. Williams. The 
alternatives were dredging the trench 
with: (1) discharge of spoil at the 
river surface causing a 3 ft mound 
downstream of the excavation, (2) discharge 
of spoil about 10 feet from the streambed 
resulting in a 10 ft mound or (3) disposing 
of the spoil near the shore and re-using it 
as backfill. The first two techinques are 
preferred by NewS and their environmentalists 
advise that the silting problem would not 
be significant since the river carries a 
large amount of silt anyway. 

- The Swimming Point river crossing excavation Vol. XXXIX 
would have a silting situation similar to 5076-5081 
the Point Separation crossing, according to 
cross-examination of Mr. Williams by 
Commission Counsel. Some blasting of the 
permafrost may be required in the winter 
and the excavated material would be deposited 
in a shallow water area and downstream of the 
excavation. Commission Counsel pointed out 
that a commercial native fishery is located 
near the site. 


b-9 Surface Drainage and Erosion 


- The erosion designations used on the alignment Vol. XXXIx 
sheecitizc) as described by DicemilcglhanmnnmiGiKOcs— 5114-5146 
examination by Commission Counsel, are 
preliminary only and grouped as: (1) 4 
categories (#Cl to EC4) used to describe 
erodability and slope conditions and, (2) 

EC5 to EC8 used to designate special 
terrain and construction conditions. Erosion 
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b-9 Surface Drainage and Erosion (Cont'd) TRANSCRIPT 
REFERENCE 


can be defined in terms of the volume 
and velocity of water required to 
transport soil and depends on soil grain 
size, binding medium and thermal 
considerations. There was no 
correlation between erodability and 
the construction techniques planned 
(see b-6). The designs are for bare 
soil (worst case) conditions. The 
settling of the trench backfill could 
disrupt drainage and hence cause’ 
erosion problems on the right-of-way. 


Windrows of debris from clearing 

would help control erosion until the 
revegetation takes hold. [In Arctic 
areas diversion dikes, RIP-RAP, ditch 
plugs and mound breaks would be used. 
Selected backfill would be used in 
areas of erosion sensitive soils with a 
critical slope length and height. The 
hydraulic model now being refined was 
used to predict erosion using rainfall 
intensity/duration information and 
flood frequency data. The model was 
used to assess the cost of different 
designs and their related maintenance 
costs and hence optimize the overall 
proposed construction design. 

- Erosion control dikes would be required Vol. XXXIX 
off the right-of-way in some cases, 5146-5155 
according to cross-examination by 
Mr. Scott, but these will not be 
identified until the design manual 
is prepared. They would be the last 
thing constructed on the right-of-way. 
The method of construction of the dikes 
has not been decided. In cuts’ the 
erosion problem would be minimized by 
backfilling to the original ground 
surface. No consideration has been 
given to siltation ponds in such areas. 


b-10 Sub-Surface Drainage 


- The installation of insulated culverts Vol. XXXIX 
for subsurface water flow across the 5081-5091 
frost bulb was described by Messrs. Dau 
and Williams in cross-examination by 
Commission Counsel. Backhoes would be 
used to install the 50 foot culvert 
pipes during the winter when the water 
in the surface streams (i.e. the Firth 
River) was low. The number of such 
culverts at any location is not known. 

Mr. Williams stated that it would be 
difficult to install the culverts after 

the pipeline was operating. Such an 
installation would require depressurization 
of the pipeline. The Judge asked how El Paso 
planned to handle the problem of subsurface 
drainage. 
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b-1l Revegetation and Cleanup 


- In continuous permafrost areas the top 
18 inches of tundra would be removed 
prior to ditching and then replaced 
after construction, according to Mr. Dau. 
Revegetation seeding and fertilizing 
would be done by aircraft and on foot where 
required, to achieve safe and stable slopes 
as completely as possible. 

- The vegetative mat removed prior to 
construction would be spread over the 
ditch and berm area, according to cross- 
examination of Mr. Dau by COPE/ITC. 
Aerial seeding would be done along the 
whole right-of-way and the winter roads. 

- Cleanup would involve (1) the return 
of all excess materials to designated 
storage areas and, (2) the disposal by 
burning or burial of waste. Mr. Dau 
said that public, private and construction 
roads would be restored as required. 


bal Ze AimCranteiluights 


The flight altitudes and routes specified 

in the Biological Report Series can be 
complied with except for landings at 
compressor stations and some helicopter 

work, according to Mr. Dau in cross- 
examination by the N.W.T. Indian Brotherhood/ 
Métis Association. 


b-13 Miscellaneous 


Detailed fuel handling procedures will 

be developed as well as design details 

for storage tank set-backs from rivers, 
according to Mr. Dau in cross-examination 

by CARC. 

The handling of camp waste products was 
deferred to another panel by Mr. Dau in 
cross-examination by COPE/ITC. 

The cleared brush at the Inuvik snow road 
test site was chipped but some was burned 

for experimental purposes according to 

Mr. Williams. 

- The caribou would not be herded away from 
construction areas, according to Mr. Williams 
in cross-examination by COPE/ITC. 
Environmentalists would advise the applicant 
when the number of caribou in an area was 
large enough to warrant a change of construction 
schedule. 


C. Socio-Economic 
c-l Communities 


—- Gemini North attended the April '73 meetings 
to present socio-economic advise on the 
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Vol. XXXIII 
4352 
4370-4371 


Vol. XXXVII 
4816-4821 
Vol. XXXVIII 
4822-4823 


Vol. XXXIII 
4370 
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4474-4477 
4500-4502 


Vol. XXXIX 
5062-5064 


Vol. XXXVII 
4781-4782 
Vol. XXXVIII 


4827-4828 
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4760-4763 


Vol. XXXIV 
4440-4446 
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c-1 Communities (Cont'd) TRANSCRIPT 
REFERENCE _ 
routing and timing of the pipeline work, 
according to Mr. Dau in response to 
cross-examination by the CYI. They 
had no input for Old Crow since they 
were requested not to visit that community. 

- Physical control of construction workers Vol. XXXIV 
will be achieved by Arctic Gas restricting 4477-4482 
their movement, according to Mr. Dau in 
cross-examination by the CYI. Good camp 
facilities, the restricted use of vehicles 
and the weather would induce the men to 
stay at the camps. Socio-economic monitors Vol. XXXVII 
would provide advice on contacts and in- 4783 
volvement in communities. 

- The effect on the people of Tuktoyaktuk 
of the construction camp to be used if Vol. XXXVII 
the cross delta route were used was 4741-4745 
questioned by Mr. Bayly. Counsel for 
Arctic Gas undertook to get details of 
the camp to be located on the east side 
of Shallow Bay. 

- Fort Good Hope would be adjacent to 
major construction activity including a Vol. XXXIX 
wharf,stockpile site, a camp, borrow pits, 5043-5051 
and a communications tower, according to 
Mr. Williams in cross-examination by 
Commission Counsel. The stockpile site 
and the haul road would be 2 miles from 
the community. Adjacent to the stockpile 
site there would be a 800 man camp. The 
initial recommendations of the socio- 
economic advisors is now being reviewed 
and an alternative site 3 or 4 miles 
further away is being considered. The Vol. XXXIX 
wharftobe built near Good Hope would be 5036-5043 
owned by Arctic Gas but no decision has 
yet been made on the sharing arrangements 
with the community. The Judge suggested 
that such arrangements could be argued by 
the Inquiry participants as a condition 
of granting the right-of-way. 

- The Fort Simpson amendment made very little Vol. XXXVII 
change in the socio-economic impact at 4712 
Fort Simpson, although it did marginally 
improve the economics of bringing gas 
to the community. 


c-2 Transportation and Logistics 


- The disruption of existing supply facilities Vol. XXXVII 
will be minimized by planning, according 4805-4811 
to Mr. Dau in cross-examination by ITC/COPE. 

PWA has indicated that it could handle the 
extra movements of men and materials either 


with aircraft now on order or otherwise Vol. XXXVII 
available. No study was done to assess 4811-4814 
the increase in transportation rates Vol. XXXVII 


which could result. 4799-4800 


al 


c-2 Transportation and Logistics (Cont'd) TRANSCRIPT 
REFERENCE 

- The Judge requested that the logistics Vol. XXXIV 
and equipment aspects of the evidence 4487-4489 


be brought to the attention of the 
Association of Municipalities and the 
Chamber of Commerce since it has a bearing 
on phase 4 of the Inquiry. 


e=-3 Training 


- The crew demands on the expanded barge Vol. XXXVII 
system as required for the pipeline 4726-4730 
could be met in one year by promotions 
of existing crew to the increased number 

of senior positions, according to 
Mr. O'Rourke in cross-examination by 
the N.W.T. Indian Brotherhood. 

- The training program for southern Vol. XXXVII 
workers would be different fram that 4784-4785 
offered to northern workers, according 
Om Mia Dat. 


c-4 Ordinances 


- The hours of work as proposed on the Vol. XXXV 
pipeline would be 12 hours per day, seven 4568-4569 
days a week with the duration of work/ Vol. XXXV 
holiday periods undecided, according to 4559 
Mr. Dau. COPE/ITC pointed out that on Vol. XXXVII 
the basis of the schedule proposed, the 4763-4776 


hours worked would be in violation of 
the Labour Ordinance of the N.W.T. and 
special examptions would have to be 
sought. 


c-5 Strikes 


- Strikes were not considered in arriving Vol. XXXIV 
at the timing and overall costs of the 4414 
project, according to Mr. Dau, because 
it was assumed a no strike agreement would 
be essential to the project. The effect 
of strikes at suppliers plants and strikes Vol. XXXIX 
on the Alyeska line were raised by 5171-5174 
Commission Counsel. 


D. Miscellaneous 


- The decrease in government funding to Vol. XXXV 
the Native Organizations (CYI, COPE/ITC, 4648-4654 
Indian Brotherhood/Metis Association) Wels XOOavAr 
and CARC prompted CARC to call for a 4668-4699 
two week adjournment of the hearings so Vol. XXXVII 
they could reassess their financial 4700-4704 
position. The motion was supported by A723 


the Native Organizations and Commission 
Counsel. The matter was successfully 
resolved when Treasury Board approved 
additional funding for the Native 
Organizations and CARC obtained funds 


through the Inquiry. 


D. Miscellaneous (Cont'd) 
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- The N.W.T. Association of Municipalities 
advised the Inquiry that their participation 
would be limited to phase 4 and the informal 
community hearings. 


Be elnc ary. Schedule 


TRANSCRIPT 


REFERENCE 


Vol. XXXVIII 


4942-4945 


The Operations and Maintenance Panel will give evidence from 


May 16 to May 21 foll 
(presented by Mr. V. Horte — president). 


Maintenance panel will consist of: 


Mr. L. Hurd, Mr. D. Fielder, 


Mr. M. Carlson 


owed by evidence on Arctic Gas's policy 
The Operation and 


The tentative Inquiry schedule for the summer is as follows: 
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TOPIC: Phase I: 


Pipeline 
Panel of Arctic Gas on Construction (recalled) 
DATE: September 24, 1975 in Yellowknife 
WITNESSES: Arctic Gas' panel cone seene (GREE 


President, Northern Engineering 
Services Ltd., (NES) 


= Mr PH. Dau: 


SE Mee Gli Walllnamse ss DurectoR oO: Field Services Ltd. 


HIGHLIGHTS 


Engineering and Construction of the Proposed 


TRANSCRIPT 


REFERENCE 


A. Technical/Engineering 


a-l Contractors' Productivity Estimates 

- In response to Commission Counsel's request for 
more information that the pipeline contractors had 
provided to Arctic Gas (see transcript pages 5155 
to 5167 and 6652 - 6662). Mr. Dau presented two 
tables summarizing the information. The seven 
contractors were contacted by Arctic Gas in 1972. 
Table one lists their estimates of progress rates, 
work times and manpower requirements. The second 
table lists similar information for the current 
Arctic Gas prime route. 


- The tables show that Arctic Gas' estimate of 
productivity per working day is substantially less 
than that estimated by the contractors, according 
to Commission Counsel's cross-examination. Arctic 
Gas, however, estimates more working days than 
any COntEraACTOr . 


- The covering letter asking the contractors to 
concentrate on economics rather than environmental 
considerations was referring to river crossings, 
according to Mr. Dau in cross-examination by 
Commission Counsel. The draft specifications 
given to the contractors contained environmental 
considerations. 


The estimates of progress per day are based on the 
number of welding joints completed per day, according 
to Mr. Williams in cross-examination by the NWT 
Brotherhood/Métis Association. 


- The estimates are based on the use of 48 inch 
pipe without crack arrestors, according to Mr. 
in cross-examination by Foothills. None of the 
contractors had experience with 48 inch, quarter 
inch wall pipe when they made the estimates. 
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a-2 Northern Climatic Experience 


All the contractors except one have northern 
winter construction experience, according to 


Mr. Dau in cross-examination by Commission Counsel. 


The estimates from the contractors incorporated 
the use of snow roads and some expressed reserva- 
tions on their use, according to Mr. Williams in 
cross-examination by Foothills. There were no 
reservations about working in the northern 
darkness using artificial lighting. 


The work would start in the fall as soon as 
weather conditions would permit, according to 
Mr. Williams in cross-examination by ITC/COPE. 
CAGPL feels that about 31% of the days would be 
lost because of weather etc. Darkness and cold 
would not be a problem to the extent Foothills 
suggests. 


Environmental 
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Miscellaneous 


d-1l Cross Delta 


The cross delta route supplement was provided to 
the Inquiry participants. Arctic Gas said its 
witnesses would be prepared to speak to this 
proposal in January. 
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Phase I: Engineering and Construction of the Proposed 


Pipeline 


Construction Rebuttal Evidence by Arctic Gas 


(in chief only) 


October 17, 1975, in Yellowknife 


WITNESS: Arctic Gas' witness: 


GL. Williams: | sDirector of Field Services, NES. 


HIGHLIGHTS 


A. Technical/Engineering 


a-1l Snow Roads 


Referring to evidence on snow roads produced by 
Dr. Adam (EPB) and Mr. Jarvis (Foothills), 

Mr. Williams pointed out that there is no one 
answer to the question of viable snow road 
construction start up dates. In the Inuvik 

area where the active layer is thin,the 8 inches 
of frost required to start can be achieved very 
quickly. In the Good Hope area more welakelion ts)" 

may be desired. South of Fort Simpson where 
there are vast areas of muskeg and bog, a 
substantially longer period would be required - 
probably in the 1,000 degree-day range if the 
right-of-way is properly prepared. Mr. Williams 
went on to point out that Foothills overestimates 
the number of degree-days required because, as in 
the Inuvik area, they overestimate the thickness 
of the active layer. Mr. Jarvis' use of the NRC 
publication to estimate frost penetration on the 
basis of degree days is misleading since the 
article deals with southern peatlands. Mr. Jarvis' 
experience is also limited to the provinces where 
the main problem is to achieve a 30" roadbed 

Over peatlands. Use is not made of right-of-way 
preparatory methods as proposed by CAGPL. In the 
North, as soon as the small active layer is frozen 
there is a roadbed hundreds of feet thick. NES's 
Inuvik work has shown that with right-of-way 
preparation and after 365 degree days (in October) 
the active layer was frozen to the permafrost 
table. This contradicts Mr. Jarvis' views and 
nowhere in his work does he account for surface 
preparation in induced frost penetration. 


Previous witnesses agreed that pipeline construction 
could start as soon as the snow roads are built. 

The start-up date can also be advanced by using 
artificial snow, special right-of-way preparation 
techniques, snow harvesting,etc. Arctic Gas plans 
to have people and equipment available at all 
spreads to start snow road construction as soon 

as possible in the fall. As soon as a few miles 

of road are built, the construction crews would 

be moved in. This would be early November near 


the north end and early December near the Fort 
Simpson end. 
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a-l Snow Roads (Cont'd) 


- The right-of-way frost inducement procedures 
were described by Mr. Williams in response to 
the Judge's questions. After listing historical 
start-up dates for various northern projects, 
Mr. Williams pointed out that these dates 
support Arctic Gas arguments on the feasibility 
of early start-up. NES will also monitoring 
Gulf's snow making activities near Swimming 
Point. 


a-2 Spread Productivity 


- By comparing the Inuvik area spread schedules 
of Arctic Gas and Foothills, Mr. Williams pointed 
out that the significant difference between the 
two plans was in the start-up dates not in the 
number of miles done by each spread. Arctic Gas 
plans to start as soon as possible - probably 
early November, near Inuvik - while Foothills 
doesn't plan to start until late January. Hence, 
Arctic Gas would get a three-month jump on 
Foothills, making their season twice as long 
as Foothills. This early start-up permits a one 
month contigency cushion at the end of the 
season in the event there are problems on the 
spread. 


- A table showing the ‘working light' (consisting 
of daylight and civil twighlight) in various 
northern regions, was presented by Mr. Williams. 
This showed that Foothills would be faced with 
problems of darkness even if they followed their 
proposed schedule. Mr. Williams pointed out 
that Alaskan experience using artificial lights 
On construction hasn't affected productivity 
or the accident rates as Foothills has suggested. 


Environmental 
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Miscellaneous 


- Mr. Williams will be cross-examined on the above 
rebuttal evidence at a future sitting of the 
Inquiry. 


Inquiry Schedule 


- The schedule for witnesses appearing before the 
Inquiry for the week of October 20, was outlined by 
Commission Counsel. 
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Phase 1: Engineering and Construction of the Proposed 
Pipeline. 


Construction Rebuttal Evidence by Arctic Gas 
(cross-examination only) 


November 13, 1975 in Yellowknife. 
Arctic Gas Witness: 


Mr. G.L. Williams: Director of Field Services, NES 


TRANSCRIPT 


HIGHLIGH 


TS REFERENCE 


A. Engineering/Technical 


a-l 


Spread Productivity 


The number of working days per spread were Vol. 86 
determined from meteorological records and 12992-13009 
on the basis of discussions with people 

having northern experience, according to 

Mr. Williams in cross-examination by Foothills. 

It was a judgement. No chill factors or 

visibility limits were used to evaluate 

shutdown time. Arctic Gas'annual schedule 

shows 136 calendar days with 92 working days, 

while Foothills' schedule shows 90 calendar 

days with 67.5 work days. Arctic Gas would 

start work as soon as physically possible in 

the fall. 

The working spread would be extended over two Vol. 86 
to three miles and involves 50 pieces of 13013-13036 
equipment and five hundred men, according to 

Mr. Williams in cross-examination by Foothills. 

It would be artificially lighted during the 

prolonged winter darkness. Foothills pointed 

out that a project has never before been 

attempted under conditions of such cold, dark- 

ness with such a "traffic jam" of equipment 

and men. They questioned the viability of 

artificially lighting such a project. The 

Judge pointed out that this was a vital 

difference of opinion. Mr. Williams agreed 

that no unions had been contacted to find out 

if they would permit their people to work under such 
conditions. Mr. Williams said that the key to 

meeting the schedule was to start as soon as 

possible in the fall and work as many days as 


possible. 

The scheduling for the northernmost spread Vol. 86 

and the spread near Fort Simpson would be 13009-13013 
difficult to meet because of the need to wait 13036-13047 


for freeze-up conditions to make river crossings 

and snow roads according to Foothills in cross- 

examination of Mr. Williams. 

The spread productivity was determined by Vol. 86 
Arctic Gas Management and engineers, and 13047-13048 
contractors had to devise a means of achieving 

it, according to Foothills in cross-examination 


of Arctic Gas. Mr. Williams said that was not 
correct. 


a=i Spread Productivity (cont...) 


- The work to be done by Arctic Gas and Foothills 
in the northernmost spread in the time frame 
proposed by each puts both companies in about 
the same position, according to Commission 
Counsel in cross-examination of Mr. Williams. 
Arctic Gas would do 74 miles over 53 months 
while Foothills would do 60 miles over 3 months. 

- The Judge remarked that the problems pointed 
out in Foothills' cross-examination of 
Mr. Williams appear to apoly equally to both 
applicants. The feasibility of either schedule 
is questionable. 


Policy and Planning 
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TOPIC: Phase 1; Engineering and Construction of Proposed Pipeline. 


Panel on: Operation and Maintenance (O&™) 


DATE: May 16 to 21 in Yellowknife 
WITNESSES: Panel on Operation and Maintenance 
— iieCin Jekobatelt Director, Planning and Special Studies, 


Canadian Arctic Gas. 


-~ M.E. Carlson: Director, Operation and Maintenance, Canadian 


Arctic Gas. 


Arctic Gas. 


D.E. Fielder: Manager, Operation and Maintenance, Canadian 


HIGHLIGHTS TRANSCRIPT 
REFERENCE 


A. Technical/Engineering 
a~l General 


-~ Section 13b of the application as filed (exhibit #55) Vol. 


outlines the principles of operations and maintenance 5204- 


(O&M) planning but this will be subject to modifica- 
tion as more detailed designs are established, 
according to evidence led by Mr. Hurd. The compressor 
stations would be remote controlled froma gas control 
center in Calgary. 

- The oroanization of the operation and maintenance Vouk 


(O&M) program will be bv divisions and districts with 5206€- 


the men and ecuipment assigned to each co-ordinated 

with Alaska Arctic Gas from the control center 

according to Mr. Hurd. The organization charts and 
personnel tables contained in the application were Vol. 


presented by Mr. Fielder. 5221 


- The preparation of the O&M procedure was supervised 
by Mr. Hurd with the support of a committee of 20 to Vol. 


30 others according to cross-examination by Foothills. 5286- 


Alberta Gas Trunklines contributed more than anv 
other participant in Arctic Gas because of their 


experience in harsh northern climates. There are 
now only two neonle full-time on the operations and 
maintenance (O&M) work backed by consultants and Vol. 
assistance from the participating companies in 5235 = 
Arctic Gas. 

- The post construction start up plan was outlined Wels 
by Mr. Hurd. This includes: (1) system calibration, 5224- 


(2) purging with natural gas, (3) station (compres- 
sors and chillers) start up. 


a-2 Contingency Planning 


- Equipment for repair of the system would be avail- Vol. 


able from staging areas along the route, according 5294- 


to the Foothills cross-examination. For example, 
one svare gas generation would be available at 

the divisional supply source for each 4-6 compres- 
sor units in service. This svare unit could be 
moved to the station by a helicopter or, in the case 
of an industrial type turbine, by a low ground 
pressure (LGP) vehicle. 
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- The pipeline rupture frequency statistics vresented 


107 


a-2 Contingency Plannina (Cont'd) TRANSCRIPT 
eS CNC ye Onn Ga (Conte Cc) L 
REFERENCE 


in response to the PAAG question #22 were questioned Vol. 40 
by the Environmental Protection Board (EPB) and the 5245-5253 
Judge. The statistics show a rupture frequency of 

one break in 9.5 years of which half are caused by Vol. 41 
external forces such as construction equipment 9311-5319 
damaging the line. The figures are based on OW5Se 

and Canadian records of pipelines after the initial 

break-in periods. The EPB pointed out that there 

is some argument about the break-in period which 

was assumed to be 2 years. The inclusion of this 

period would give higher frequencies. Although the 
construction and overating conditions for this 

pipeline are unique making statistical performance 
projections somewhat misleading, the panel pointed 

out that the beneficial aspects of the environment 

such as decreased corrosion and activity adjacent 

to the pipeline make the figures quoted conservative. 

The contingency planning for a major break in the Vol. 40 
pipeline would involve the preparation of standing 5238-5244 
orders for each section of the line according to 

Mr. Hurd. The vipeline profile, soils, availability 

of roads, etc., would be taken into account as well 

as the capabilities of local contractors. A list of 

the governmental bodies to be notified would be 

included. The pipeline break would be detected by 

station data initiating an automatic shutdown. Staff 

would be dispatched to the break location and 

government and customers would be notified. 

Equipment would then be sent to the site in the order 

it is required, the block valves would be closed and 

the blow down valves opened. Two 12 hour shifts 

would be used until the repair had been completed. 

Then, equipment and unused material would be 

returned to the staging areas and revegetation would 

be undertaken as required. 

Each contingency plan is a study in itself according Vol. 41 
to Mr. Hurd in cross-examination by CARC. Detailed 5350=53154 
plans will be developed after regulatory approvals 

and final design for each area (between compressor 

stations) depending on physical features, facilities, 

special environmental considerations by season, etc. 

In the example given of a break on the Prudhoe Bav 

lateral at MP290 at the time when snow geese are 

staging for their flight south, (August 15 to 

October 1) aircraft would be used to locate the 

break. Details of access and repair procedures 

would be done in conjunction with government 

land use officials. 

River crossing failure contingency plans were Vol. 40 
discussed by Mr. Hurd in chief. Where dual D255 =52 5.8 
crossing existed, the flow would be switched to the 

undamaged line. For single pipe crossings such as 

the Bear River, a temporary small diameter pipe 

would be installed until the repair could be made. 

The Shallow Bay line would be designed as a dual Vol. 42 
crossing because of the difficulty of making 5417-5421 
repairs, according to Mr. Hurd in cross-examination 

by COPE/ITC. Inspection of this line would be 

difficult because of the silty water. Contingency 

plans for the offshore right-of-way would probably 

be similar to those for Shallow Bay but that 

route has not been subject of study. 
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a-3 Compressor Stations 


- The compressor stations will be capable of 
remote operation but will have a staff of two 
for the break-in period, according to Mr. Hurd 
in cross-examination by COPE/ITC. It was pointed 
out in cross-examination that although the 
Trans-Canada system was designed for remote 
operation, the stations are manned. Mr. Carlson 
stated that this is being reviewed and will 
probably result in unmanned operations. 

- The measurement facilities maintenance plan, 
according to Mr. Hurd, will involve routine 
inspection of: (1) the meter stations and meters 
at compressor stations, (2) the waste disposal 
effluent and sludge incineration, and (3) the 
water treatment process. 

- The aircraft type and industrial type turbines 
are being considered for the stations according to 
cross-examination by Foothills. The industrial 
type is less conducive to modular repair and 
has a longer life between overhauls than the 
aircraft type. The final decision on the type 
of turbine will be made after regulatory approvals. 

- Unscheduled major station repairs would be 
detected by alarms on site and at the control 
center according to Mr. Hurd. Critical parts 
will be available from divisional stores and 
detailed contingency plans will be develoved 
for each station. These will include special 
procedures for fire, etc. 


a-4 Safety 


- All compressor stations will be fenced and mav be 
eauivped with alarms, according to Mr. Hurd in 
cross-examination by Commission Counsel. 

Entrances will remain locked and warning signs 
will be posted. 

- Safety training will be given on northern survival 
and field crews will be supplied with automatic 
radio location equipment, according to Mr. Hurd. 


a-5 Fire 


- Fire at compressor stations and on the right-of-way 
was discussed by Mr. Hurd. Each compressor station 
would be equipped with a fail-safe detection 
system which would automatically shut down the 
station in the event of a fire, isolate it from 
the pipeline and displace oxygen inside the 
station with an inert gas. In order to prevent 
soil instability on the right-of-way, restoration 
procedures would be initiated as soon as possible 
after a fire. If damage was severe in a perma- 
frost area, temporary restoration using insulated 
blankets or straw would be used until permanent 
revegetation could be undertaken. 


a-6 Monitoring 


- Monitoring of the pipeline can be broken into 
three main parts as detailed in the response to 
PAAG question #55, according to Mr. Hurd. 

These are: (1) normal line patrol monitoring 
using aircraft or people on foot, (2) critical 
area monitoring using instruments such as on 
slopes, flow velocity at culverts, etc., and 
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a-6 Monitoring (Cont'd) 


(3) detailed monitoring in sensitive areas 
such as at Chick Lake where Wegetatvoneeashi- 
Mammals, birds, etc., are subject to intense 
scrutiny. 

- The monitoring of frost heave and other potential 


geotechnical problems was questioned by Commission 


Counsel in cross-examination of Mr. Hurd. The 
trench soil data log prepared during ditching 
would be maintained at the district headquarters 
and would be used in assessing heave in 
previously identified heave problem areas where 
rods would have been installed on the pipe at 
100 to 300 foot intervals. Ground thermal 
regime monitors would be required on some slopes 
and would be read during periodic site visits. 
These visits would have to be every month or 

so during the first season of operation. The 
appropriate remedial measures would be decided 
by the district manager and headquarters with 
consultant advice as required. 

- Routine monitoring would include, according to 
Mr. Hurd, erosion, cathodic protection, 
preventative maintenance predictive schedules, 
operations parameters, safety procedures, etc. 

- Fixed wing aircraft would be the standard 
method of line patrol, according to Mr. Hurd, 
but this would be supplemented by helicopters, 
all terrain vehicles (ATV) and ground patrols 
if required. Ground patrol personnel would be 
specially trained to look for erosion and gas 
leak evidence, perform routine tasks such as 
valve assembly maintenance. 


a-7 Equipment 


- The general breakdown of equipment required for 
the operation and maintenance of the project 
was given by Mr. Hurd. It was divided into 
conventional equipment for use where there 
were all weather roads and special equipment 


such as low ground pressure (LGP) vehicles for use 


where access is difficult. Much of this 
equipment will be surplus from construction 
and will be overhauled and used for on-going 
operation and maintenance. 

~- Illustrations of low ground pressure (LGP) 
vehicles, air cushion vehicles (ACV) and 
special purpose equipment such as terrain 
protection mats and pontoon sets were given 
by Mr. Fielder. Air cushion vehicles and the 
special equipment would be based in Inuvik. 


All equipment that was illustrated are commercially 


available. 

- The terrain capability of the ACV's is such that 
the height of the surcharge berm (5 foot maximum) 
may make it necessary to use other means of 


access according to cross-examination by COPE/ITC. 


The noise of ACV's is the subject of a working 
group of an NRC associate committee on ACV 
technology. Air cushion assist on other vehicles 
such as trucks can reduce their load effect by 
Eaaletes 

- The type of ACV to be located in Inuvik has not 
been finalized, according to Mr. Fielder in 
Sross-examination by Foothills. It could be 
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a-7 Equipment (Cont'd) TRANSCRIPT 
REFERENCE 


a 24 ton self-propelled vehicle or a 100 ton 

non self-propelled vehicle. The latter vehicle 
would be of limited usage at break-up and 
freeze-up when the towing vehicle would have 
difficulty crossing water. The 100 ton vehicle 
can negotiate obstacles up to 6 feet high while 
the 24 ton is limited to 3 foot obstacles and 

8 degree slopes. Where these limits are exceeded, 
the use of ACV's would be very difficult if not 
impossible and rolligons might be used instead. 

-~ The allocation of equipment to various parts of \ien has 2272 
the pipeline, as described in the application, 5520-5527 
appears to be random according to Commission 
Counsel in cross-examination. Mr. Hurd stated 
that the deployment is tentative and depends on 
access to an area. If the Mackenzie Highway is 
not completed to Fort Good Hope as assumed in 
the application, changes will be made. 


a= 9) ALreraie 


- The five types of aircraft to be used akin) ela\s) Vol. 40 
operation and maintenance of the pipeline were 5214-5216 
described by Mr. Hurd. They are: (1) type A, 

a fixed wing STOL aircraft with a cargo capacity 

of 4,000 lbs., (2) type B, a three passenger 

fixed wing aircraft for use in line patrol, 

(3) type C, a large fixed wing aaGeia fe wist ena 

capacity of 45,000 lbs., (Herc.) to be chartered 

as required, (4) type D, a 1,200 1b. sling load 

capacity helicopter to be owned by the applicant, Vol. 41 
(5) tyve E, a cargo helicopter with an 8,000 5293-5294 
lb. capacity to be owned by the applicant in 

Inuvik and leased in Norman Wells and Fort Simpson. 

All aircraft will be IFR equipped as will be the Vol. 40 
airstrips. Hangar space will be leased or loyblsh ie 52 = 5218 
by the applicant. 

- The gravel required for airstrip maintenance Vol. 41 
represents a very small part of the total 5297-5299 
project borrow requirements and therefore has not 
been isolated as a specific item in the borrow 
calculations, according to Mr. Hurd in cross- 
examination by Foothills. 


a-9 Soviet Experience 


- The Soviet experience in northern natural gas Vol. 40 
pipelines was outlined by Mr. Fielder who had 5L9T—5203 
visited the U.S.S.R. as part of group sponsored 
by the Department of Industry, Trade and 
Commerce in 1974. It was his opinion that not 
much is to be learned from the Soviet technology 
since most of their pipelines are in areas of F 
little or no permafrost. They use both buried 
and bermed construction techniques located 
primarily in river flood plains which are 
sandy and well drained. He was told that many 
of the bermed areas had to be rebuilt annually. 

The Russians had not used test sites prior to. 
constructing their facilities but they now 
realize such testing is beneficial and are 
therefore planning sites. 

- A map showing the location of the three gas Voir ea: 
pipelines in the Arctic regions of the U.S.S.R. 5273-5283 
was distributed and described by Mr. Fielder in 
response to the Judge's request for further 
information. The fields described were: (1) the 
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a-9 Soviet Experience (Cont'd) TRANSCRIPT 
a7) Soviet Experience (Cont'd) E 
REFERENCE 


Taas-Tumus Yakutsk-Pokroust Line (Eastern 
Siberia), (2) the Messoyakha-Nordsk Line and, 

(3) the "Northern Lights System" in northwest 
Siberia serving the Medvezhye gas field. The 
Yakutsk System (1) is 221 miles long of which 
120 miles is above ground. It was begun in 1964 
and consists of 10 and 20 inch Pipe. The 
Messoyakha-Nordsk System (2) is 265 km. long 

and is located entirely north of the Arctic 
Circle. It was looped in the winters 1971 to 1973 
with the second line located 500m. to 4kn. 

away from the first. There are 4 major and 80 
minor river crossings. The crossing of the 
Yenessei River involves six 40cm. lines. The 
two 28--inch lines are lm. or more above the ground 
surface. The Medvezhye to Punga System (3) 

is of 48 and 56-inch pipe from the huge 
Medvezhye reserves (14 trillion cubic meters) to 
Pungo 415 miles away. It is in an area similar, 
for construction purposes, to northern Alberta 
and has a buried dual river crossing consisting 
of a 56-inch and 42-inch (backup) pipes. The 
compressor stations on this system are spaced 

at approximately 80 mile intervals. They have 
an inlet pressure of 810 lbs, per square inch and 
an outlet of 1,100 lbs. per square inch moving 
18 million cubic meters of gas per day. 

- The extent of Soviet experience in the above 
projects was pursued with Mr. Fielder by the 
Judge. Mr. Fielder did not know what was done on Wreyllis al 
the parts of the Yakutsk line (1) that wasn't 5337-5349 
pile supported. The Messoyakha-Nordsk line (2) 
near the Ob River was in permafrost. The 
report by Taylor stated that the environmental 
effects of this line were minimal. Mr. Fielder 
explained that the main concern was not to interfere 
with the caribou. This was done by raising the 
line to 2 meters above the ground or by burying 


it, at selected locations. The Medvezhye system 
(3) was on well drained frozen sand where it 
crossed permafrost areas. In general, Mr. Fielder 


concluded that more could be learned from 
Alaskan experience with the hot oil vipeline 
than could be learned form the Soviet experience. 
Russian construction in an Arctic environment 
and logistics via a river supply system (0b) 
would be helpful. Mr. Fielder was not aware 

of what considerations the Soviet engineers 

gave to the chilled gas concept but suggested 
that they probably took the most economic course 
in not chilling the gas considering their perma- 
frost conditions and the significant cost of 
chilling. Three reports (one a draft) on the 


Industry Trade and Commerce group visits to the NV (op! NPae- 20) 

Soviet Union were filed. (exhibits 124, 125, 126) 5244-5245 
- The proven reserves of five gas fields in the Vol. 42 

Medvezhye area of the Soviet Union were given 5421 

by Mr. Fielder as follows: (1) Urengoy 4 trillion Wels “7 

cubic meters (TCM), (2) Zapolyarnoye 1.5 TCM, 5408-5413 


(3) Artichascoga, 1-55 1¢M, (4) Ingubinskaya 2 TCM 
and, (5) Medvezhye 1.5 TCM. The general 

Medvezhye area is reported to have proven 

reserves of 14 TCM but geologists feel that 22 TCM 
is closer to correct. By comparison, Prudhoe Bay 
has less than 0.8 TCM. In the Soviet Union every 
aspect of gas development is controlled under 

one authority. 
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a-9 Soviet Experience (Cont'd) TRANSCRIPT 
REFERENCE 
- The Russians drill test holes every 25m along 
the pipeline but it is not clear to what Vol. 42 
extent they use non-destructive analysis 5422-5431 
(geophysical) techniques, according to Mr. Fielder 
in cross-examination by Commission Counsel. Their 


experience with buried gas pipelines is limited 
and none of their systems convey gas chilled 

to below 0° c. Their use of six pipes to cross 

a river rather than only two was probably because 
of the ease of installing the smaller diameter 
pipes, according to Mr. Fielder. He went on to 
suggest that their ice jam experience was probably 
limited by the non-jam forming characteristics 


of their rivers. 
a-10 Miscellaneous 


- The El Paso solution to frost bulb interference Welle Gil 
with subsurface drainage at river crossings in 5283-5284 
Alaska is to encase the vipe in 6 inches of 
concrete and thereby insulate the pipe, 
according to information provided by Foothills. 

- A report by Kerfoot of EMR entitled, "Mackenzie Viouy., 41 
Delta - A Summary Revort of Surface Conditions" AUS 
was filed with the enquiry by Commission Counsel 
for reference in assessing the Cross Delta 
Proposal. 


Environmental 
b-1 Piveline Failures 


- Pipeline failures can be divided into: (1) minor Wels “2 
failures permitting postponment of repair and, SS 0T=D5U4 
(2) major failures requiring immediate attention, 
according to Mr. Hurd in cross-examination bv 
Commission Counsel. It is corporate policy of 
Arctic Gas to consult environmentalists prior 
to undertaking a major repair. In the example 
of a break at the Donnelly River as cited by 
Commission Counsel, Mr. Hurd confirmed that 
environmental advice would be obtained, and 
if the break occurred during critical greyling 
times, a temporary line could be placed across 
the river. : 

- The operation and maintenance (O&M) manual Wels, “7 
would provide contingency plans for specific 5514-5520 
areas and will include seasonal access information, 
according to cross-examination of Mr. Hurd by 
Commission Counsel. Stockpile sites will be 
strategically located to permit repairs without 
causing major environmental damage. The detailed 
plans are not yet done. 


WLS) 


b-2 Frost Heave and Permafrost 


- The building of a surcharge berm to control frost 
heave on the pipeline would be done in winter 
using LGP vehicles, according to Mr. Hurd in 
cross-examination by Commission Counsel. Most 
of these problems would occur in the discontinuous 
permafrost area where the pipeline would be 
near the river or the assumed Mackenzie Highway. 
Frost heave occurs slowly and would be detected 
and remedies applied. The EPB express concern 
over the possible terrain damage caused by 
equipment undertaking such a repair. 

- Monitoring of the permafrost along the right-of- 
way would be done as part of the O&M nhase 
according to cross-examination of Mr. Hurd. 


b-3 Right~of-Way Vegetation and Maintenance 


- The thermal balance restoration would take more 
than 10 years if the surface peat cover was 


disturbed according to the EPB in cross-examination. 


They cited the example of bulldozer disturbance 
of surface vegetation at Prudhoe Bay resulting 
in 6 foot deep scars over a 5 or 6 vear period. 
The EPB suggested that the applicant's imoact 
considerations did not account for the value of 
land left in its natural state. 

- The right-of-way, borrow pits and haul roads 
would be seeded the spring after construction, 
according to Mr. Hurd, and would be checked as 
part of the line patrol duties. 

- Patrol and maintenance of the right-of-way 
after abandonment of the pineline have not been 
considered, according to Mr. Hurd in cross- 
examination by Commission Counsel. 

- The seasonal timing of nine types of maintenance 
on drainage and vegetation aspects of the project 
were given by Mr. Hurd in response to questions by 
Commission Counsel. The environmental concerns, 
urgency and trade-offs for each would be 
incorporated into the O&M manual. 


b-4 Fire 


The detailed contingency plans for fire on the 
pipeline right-of-way are not vet prepared, 
according to Mr. Hurd in cross-examination by 
ITC/COPE. Pineline related equipment will be 
available to fight fires unless it is essential 
to the safe operation of the vipeline. 

- Fire damage caused by the pipeline company will 
be repaired and damage from other causes will be 
attended to where it affects the right-of-way 
according to Mr. Hurd in cross-examination by 
ITC/COPE. Protective blankets or straw would 

be used on the right-of-way. 

Protective blankets would be used over hundreds 
of square yards in critical erosion areas such 
as slopes, according to Commission Counsel's 
cross-examination of Mr. Hurd. Fire breaks would 
be cleared around compressor stations. 


b-5 Compressor Stations 


- The start-up of compressor stations would involve 
more than one flight to the site per day by a 
small aircraft or helicopvter and some noise 
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b-5 Compressor Stations (Con ) ak secre 
associated with blow-off air and blow-down of the 
station piping, according to cross-examination of 
Mr. Hurd by Commission Counsel. Environmental 
advice would be considered and people aim: the 
adjacent communities (if affected) would be 
consulted when deciding when to conduct the start-up 
operation. Blow-down of a high pressure line 
can be alarming and, apart from emergencies, can 
be deferred to suit environmental advice. 

- Synthetic lubricants ana cooling fluids used at Viol 44: 
compressor stations will be stored in steel tanks 5335-5337 
ané spill procedures for these substances have 
been discussed, according to Mr. Carlson in 
cross-examination by CARC. The toxic qualities 
of these substances, particularly Imol Sale 
lubricant, was emphasized. Trans-Canada pipeline 
uses synthetic lubricants exclusively. 


b-6 Aircraft Flights 


- During operation of the pipeline, an aerial line Aoyama 
patrol would be conducted once a month except 5438-5443 
during critical times such as the spring when the 
frequency could be once a week or more, according 
to cross-examination of Mr. Hurd by Commission 
Counsel. Visits to compressor stations would be 
1 to 3 times per week. All flights would be 
supervised by Arctic Gas who would snecifyv the 
height and route of the flight. Policing Of the 
flights would be by contractual arrangement and 
by Arctic Gas personnel on almost all Alghiese 


Commission Counsel requested a list of the number Vol. 42 
of flights of different types of aircraft at a 5438 
typical construction spread during peak construc— 

teELOni. 

- Line patrol flights would inspect the right-of-way Vol. 42 
plus ancillary facilities such as roads, borrow 5453-5468 
Dits, ete., accordimg to) Mies piusc ein cross-examination 
by Commission Counsel. The ideal flight height VOL 40 
would be 100 to 150 feet although greater heights 526=—5 217 
(500 to 1,000 feet) would be considered to Vols 641: 
minimize environmental problems. The aircraft 5363-5364 


dispatcher and operators would be trained in 
environmental matters and would receive advice 

from the environmental staff at division head- 
quarters who would be in touch with the staff of 
the Canadian Wildlife Service and Territorial 
Government. Commission Counsel asked for a list 

of the applicants staffing planned for this work. 
The operation and maintenance manual would also 

have stivulations. Competing environmental concerns 
would be dealt with by experts on staff in Calgary. 
Line patrol flights could be interrunted for 3-4 
months in the winter if necessary. Spring and 
summer flight interruption periods would depend on 
the rains, state of revegetation, etc. 

The disruption of snow geese by aircraft along the Vol. 41 
north coast was the reason that the Biological 5354-5363 
Report Series document suggested that flights be 
curtailed between August 15 and September 30 
according to CARC in cross-examination of 

Messrs. Fielder and Hurd. Mr. Fielder suggested 
that many people make recommendations and no one 
could be considered in isolation. When CARC 

pointed out that Alaskan Arctic Gas documents 
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b =O AwnEerart Elaiights (Cont! d) TRANSCRIPT 
REFERENCE 


stated that flights in the goose area would be 
curtailed or kept to a minimum altitude of 1,000 
feet, the panel conceded that the same stipulation 
would apply on the Canadian portion subject to the 
same environmental concern. 

- Overflight restrictions for environmental reasons Vol. 41 
would be cleared with MOT, DEW line onerations and DIGI SI 2 
military officials, according to Mr. Hurd in 
cross-examination bv COPE/ITC. 

- Float planes would not be used on north slope Viole 42 
lakes, according to Mr. Hurd in cross-examination 5451-5453 
by Commission Counsel. 


b-7 Surveillance and Constraints 


- The O&M procedures manual will be prepared after Vol. 41 
regulatory approvals and final desian and will 5SS2=5555 
include a section on environmental protection 
measures, according to Mr. Hurd in cross-— 
examination by CAFC. 

- The application of environmental constraints in Wremke “hil 
the Alaskan Arctic Gas application to similar 5SeD—5 S68 


Situations in the Canadian environment was 
pursued by CARC (see b-6 above) and Commission 
Counsel. Counsel for Arctic Gas agreed to 
investigate the appropriate constraints in the 
U.S. Application to see if they could be accepted 
in the Canadian portion as well. 

- Environmental surveillance by the relevant Vol. 41 
government agencies has not been specifically 58255515510 
accounted for in contingency plans, according to 
Mr. Hurd in cross-examination by CARC. After 
a line break a complete report would be prepared 
for Arctic Gas management and the government 
agencies concerned such as the National Energy 
Board. CARC questioned the vublic availability 
of such reports and the Judge suggested that such 
availability cculd be argued by CARC as one of the 
terms and conditions to the granting of the right- 
of-way. Mr. Hurd indicated that no formal Vol. 41 
consideration had been given to the possibility of 5830=5332 
involving an independant environmental council 
as CARC suggested was being done in Alaska - the 
ArcticEnvironmental Council under the Arctic 
Institute of North America. 


b-8 Miscellaneous 


- Regular tests of sewage effluent would be conducted Vol. 41 
to assure compliance with government standards. 5364-5365 

- Equipment such as rolligons and ACV's would be WEY Ly 
operated in accordance with manufacturers 55 00=5:510,7 


specifications and stipulations in the O&M manual, 
to minimize terrain damage, according to Mr. Fielder 
in cross-examination by Commission Counsel. 
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C. Socio-Economic TRANSCRIPT 
REFERENCE 
c-1 Employment of Northerners 
- The anticipated O&M personnel requirements for the Vol. 40 
Northern and Southern Division were described by 5208-5210 
Mr. Fielder. Northern residents will be hired to 5228 


greatest extent possible with many of the people 

hired from the construction phase of the project. 

Housing will be provided or ownership assistance Vol. 42 
will be given to permanent employees who will be 5387-5389 
based at divisional headquarters. Temporary jobs 

will be provided to people from the communities 

and these part-time workers could qualify for 

full-time employment through the on-going 

training programs. 

- The existing industry wide northerer training Vol, 41 
program for on the job training in all aspects of 5372-5384 
the gas and oil related industry was described 
by Mr. Hurd in cross-examination by CORE / MLE. 

The program was said to be unique atal, (elastic, thie 
provided training in a wide field including 
pipeline operations and maintenance, seismic 

work, process plant operations, administrative 
work, equipment operation, welding, etc. The 
object is to have employees with more than one 
skill so they could perform emergency work if 
necessary. The training period is governed by 

the individual and varies from a few months to 
many years. Training is carried out in the north 
as much as possible but since there are few 
operating facilities located there, most job 
experience is now gained in the south. The 

number of Indian and Métis employees on the Trans-— 
Canada Pipeline System (a member of the Arctic 

Gas Consortium) and the union recognition of 
training programs were not immediately known to 
the panel. Further investigation by the panel 
revealed that there were 3 natives out of a Vol. 42 
total work force of 254 on the central Trans- SSS —5S 017 
Canada Pipeline System (west of Kenora to 
Kapuskasing). Mr. Hurd's information indicated that 
one trainee, who is a ticketed welder, was Going 
inspection work for Trans-Canada. To this point 
there have been no trainees as union members 

but discussions with unions and the contractors 
associations have taken place. 


c-2 Local Business 


- Local businesses will be used where possible in Vol. 40 
the operations and maintenance phase to maintain 52S = 5 25)2 
roads and airstrips and to supply parts, according 
to Mass Hurd: 

- Aircraft availability for lease and charter work is Vol. 42 
under study, according to Mr. Hurd in cross- DIDO SS IOS 
examination by COPB/ITG, butoit is te early to be 
approaching commanies yet. 


7) 


D. Miscellaneous 7 
d-1 Routing 


- The Judge ruled (on a motion by CARC) that evidence 
relating to the alternative routes and corridors 
would be heard at the end of phase 1 and would be 
heard in Whitehorse in August. The routes 
mentioned were: (1) the prime and alternate 
routes as filed by Arctic Gas, (2) the Offshore 
route, (3) the Fairbanks route, (4) the Fort Yukon 
route and (5) the edge of shield route. 


E. Inquiry Schedule 


Mr. Horte, president of Arctic Gas, will give evidence 
May 21st to 24th, June 5th and 6th and when formal hearin 
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Welk al 
5349 

WO 2A 
5444-5451 


gs 


resume in Yellowknife in July (see below). The Environmental 


Protection Board will give evidence in chief only (no cro 
examination) June 2nd, 3rd and 4th. 


The revised (May 31, 1975) tentative Inquiry Schedule for 
the summer is as follows: 


UNEP met Omer Judge to Alaska 
T6ytoO 20 NOMS Ite eanG 
D3}, Bhs ANS Mee seth lbalin\ 
ZO mee Ft. Norman 
June 30 to 
July 4 no sitting 
2S ORUNENS > Fi, (eine) S) Ft. McPherson 
* OF eel: Old Crow 
“3 a LS Wrigley 
* Alyn by IDG.5 ipslelnatel 
* Us} tele) AG Yellowknife 
28 to Aug 1 no sitting 
AUG = 74), 5 Ft. Good Hope 
6 Norman Wells 
15 eno Colvi.lle Lake 
w 12 to end 
of August Whitehorse (routing and corridor evidence) 


* Revisions 


Policy and Planning 
ACND Division 
aehaver hil iM 7/is 


Sic = 


WILY) 


MACKENZIE VALLEY PIPELINE INQUIRY 
a ee Ee Sa 


SUMMARY OF PROCEEDINGS 


(TRANSCRIPT VOLUMES 42, 43, 44, 45, 49, 50, 56) 
MAY 21 TO 24, JUNE 5 & 6 AND AUGUST 18, 1975 


ARCTIC GAS POLICY 


TABLE OF CONTENTS 


TECHNICAL/ENGINEERING PAGE 
a-l Company Organization 120 
a-2 Project Review, Control and Surveillance LBA 
a-3 Construction Contracts and Management DD 
a-4 Project Financing ILD 
a-5 Tariffs 124 
a-6 Reserves LAS 
a-7 Pipeline Sizing 125 
a-8 Looping 126 
a-9 Routing 126 
a-10 Miscellaneous 128 
ENVIRONMENTAL 

b-1 Environmental Review and Surveillance 129 
b-2 Route Selection 130 
b-3 Cross Delta Route Bab 
b-4 Fort Simpson Route Amendment al sal 
b-5 Miscellaneous iLshal 


SOCIO-ECONOMIC 


Gol General Impact 132 
6=2 Routing 1392 
c= 3 Compensation for Damage 134 
c-4 Inspectors 134 
G=5 Land Title 135 
C=6 Gas to Communities 135 
G7 Employment and Training 135 
c=s Miscellaneous 136 
MISCELLANEOUS 136 


INQUIRY SCHEDULE 137 


120 


TOPIC: Phase I: Engineering and Construction of the 
Proposed Pipeline. 
Panel on: Arctic Gas Policy. 
DATE: May 21 to 24, June 5 & 6 and August 18, 1975. 
WITNESS = 
=) Wika, Wall, Ilepseas President, Canadian Arctic 
Gas Pipeline Limited 
HIGHLIGHTS: TRANSCRIPT 
= REFERENCE 
Be Technical/Engineering 
a-l Company Organization 
—- The formation of Canadian Arctic Gas Study Vol. 42 
Limited and Alaska Arctic Gas Study Ltd. was 5bB2=—5545 
described by Mr. Horte. The company policy Vol. 44 
is decided by three groups within a Management 5826-5828 
Committee: (1) Canadian non-producing 
companies, (2) U.S. non-producing companies and 


(3) Alaskan and Canadian Producers. The 

companies that have withdrawn from the organization 
were listed. Technical, Environmental, Financial, 
Legal and Public Affairs Committees are formed 
within the Company. Mr. Horte presented and 
described an organizational chart of the company 
noting that when construction commences it will 

be superseded by a conventional organization 


controlled by a board of directors. CARC asked Wells ay 
for clarification of this in cross-examination. 6508-6510 
The interaction of specialists, consultants and Violva 42 
management within Arctic Gas was described by 5535 

Mr. Horte. Northern Engineering Services (NES) Voir 3 
acts as principal consultant on location, design, 5584-5587 
geotechnical, construction and environmental 

aspects. They in turn hire sub-consultants. 


Arctic Gas and their consultants handled areas of 

the gas supply, operation and maintenance, 

Northerner Training Program, and regional socio- 

economic impact. More recently Northcan Vol. 43 
Engineering and Management Ltd. was retained to Stas)? 
detail work involved in implementation of the 

construction plan in areas such as: (1) labour 
requirements, availability, training and 

agreements, (2) equipment procurement, (3) con- 

tractor capability and contract agreements, 

(4) logistics, (5) cost and other control mechanisms. 


The nationality of the sponsor companies in Vol. 43 
Arctic Gas and the veto aspects of management 5593-5604 
voting were questioned by Foothills. It was 


suggested that the decision-making processes at 
Arctic Gas are influenced by (1) equity ownership 
in the pipeline company and, (2) membership of 
sponsor companies in other groups connected to the 
project. The rights of all participants to the 
information obtained while they were members of 

the consortium were confirmed by Mr. Horte. Recent 
withdrawals fromArctic Gas were Canadian Utilities 
Ltd., Neumac Oil and Gas and Sunoco. 


a-2 


AAAI, 


TRANSCRIPT 
Project Review, Control and Surveillance REFERENCE 
Northcan was retained by Arctic Gas only for Volia5 0 
Support studies to the NES plan, according to 6704-6726 


Commission Counsel's cross-examination. The 
participants in Northcan were given by 

Mr. Horte. The construction and engineering 
management of the project has not been finalized 

but Arctic Gas will closely control every aspect 
throughout. The traditional southern "turn-key" 
approach would be unsuitable in view of Arctic Gas's 
special environmental and socio-economic 
responsibilities. Control will always rest with 
Arctic Gas who will seek support from NES. A 
senior Arctic Gas employee will be on each spread 

to resolve competing interests. Problems that 
cannot be resolved in the field will be referred 
COmtLnemheadvoriucerOmeAnrctlc Gas mCOntracts will 

be such that decisions will be binding on the 
contractor. No independent design review process 

is envisaged, desirable or necessary in view of the 
capability of NES and the review process of the 
Inquiry and the NEB. Mr. Horte explained that the 
project would also be reviewed in detail by 
investors who would place capital in the project. 
They often get second opinions. Obtaining the 

money illustrates confidence. If the regulatory Vol. 44 
approvals were forthcoming in the first quarter SITS 3773 
of 1976, the project could go immediately to 
financing. This project has gone further in its 
pre-approval stage than would be required for a 
southern project. 


Detailed contingency plans for events such as Vol. 49 
breaks are worked out beforehand with the 6610-6614 
regulatory body, according to CARC's cross- 

examination. When a break occurs, the 

regulatory body is immediately notified of the repair 

plans and simultaneously action is taken to effect 

the repair. A regulatory representative is 

usually on site and after the work is done, the 

company reports on the cause, repair procedure, 

etc. The contingency plans submitted to the 

regulatory body are a matter of public record. 

The present contingency plans are subjected to Wo, Bo 
public review and there would be no need for a 6632-6635 
second review after regulatory approval. At 

that stage the construction regulatory agency 

would be the vehicle for public and Native input. 


The NationalEnergy Board would be the logical Woks 145) 
Single agency to oversee construction since they 5932-5937 
have the experience and their Act provides for 5946-5948 


such responsibility, according to Mr. Horte in 
response to ITC/COPE and the Judge's questions. 
Other interests could probably be incorporated 

into that group. Financing of the project would 
depend on having one authority. Arctic Gas has 

not suggested this to the government although their 
preference is to have the NEB. 


Financing of the project could not be arranged if Vol. 49 
the regulatory authority for construction and 6599-6608 
operation of the pipeline was not spelled out in 

the Government permit. The National Energy Board 

(NEB) has the regulatory expertise now although 

they would have to add staff for a project of this 


( 


a-3 


a-2 Project Review, Control and Surveillance 
Ontwde) 
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TRANSCRIPT 


REFERENCE 


magnitude, according to Mr. Horte in cross- 
examination by CARC. The NEB is the logical 
agency. It would be preferable to have the 
same single agency for north of 69 and 

south of 60. The agency must have a clear 
line of accountability to or through the 
Government of Canada. 


The construction plan is based on regulatory Vol. 45 
approvals in the first quarter of 1976 according 5962 

to Mr. Horte. Approval time and construction Vow. 45 
lead time are greater than originally anticipated. 5993-5994 
This delay may require a one year shift in the 

construction schedule. A pre-approval commitment Wels BS 


on certain logistical items such as barges and 7804-7808 
boats could be made if the progress at hearings 

was deemed favourable. However, the terms and 

conditions would have to be known before final 

design was started. The Judge pointed out that Wo, SO 
Alyeska is already one year behind schedule and UST Se WSIS 


questioned the urgency of getting the Alaskan 

gas out as the oil is produced. Mr. Horte 
indicated that the Alaskan gas could be reinjected 
and the urgency was related more to the long term 
costs of reinjection and the urgency of getting 
gas to market. 


The Native and public concerns would be better Vol 50 
represented through the government agency than 6623-6632 
through membership on the Arctic Gas environmental 

committee since that is the nature of government, 

according to cross-examination by CARC. Their 

terms and conditions must be clear before the 

project starts. Arctic Gas has clearly presented 

its intentions and the Inquiry and the NEB can 

bring forward alternatives. 


Construction Contracts and Management 


Northcan's assignment is to detail the construction Vol. 44 


plan so that once certificationis received the 5731-5736 


project can move ahead quickly, according to the 
EPB's cross-examination. Control will always rest 
with Arctic Gas and Arctic Gas will make sure that 
the promises made at the Inquiry are carried out. 


Northcan's role will not necessarily extend into Vol. 49 
the construction phase according to cross- 6510-6518 
examination Of Mae Honte: by CARCI iG they ane 

involved in construction it will be under 

Arctic Gas's supervision. The construction must 

Operate within the design recommendations of NES. 

Northcan has no environmental consultants and is 

controlled by Arctic Gas. It is expected that the 

previous environmental consultants will also be 

used during construction. Only Arctic Gas can 


change the construction plan based on advice from 
NES and Northcan. 


The type and terms of construction contracts are Voie, 50 


being examined by Northcan, according to cross- 6636-6637 
examination by Commission Counsel and CARC. 6726-6740 
There will not be a "turn-key" contract. The 

present tendency is toward a cost plus target Vols D6 


price contract with incentives. The Alyeska 7851-7852 


a-3 


a-4 
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Construction Contracts and Management (Cont'd.) 


contracts are cost plus percentage fee. No 


studies have been done to see if this type of 
contract has produced the desired results. A 


cost plus some form of fee is necessary because 
Qe (UL) jormojGere imonailiny eyecl, (2) uncertainty of 
outside controls. The advantages and 


TRANSCRIPT 
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disadvantages of Arctic Gas purchasing construction 


equipment are being investigated. Arctic Gas's 
policy is to maximize the use of Canadian 


contractors, materials and personnel. The project 


will benefit the lagging pipeline industry but 
should not overstress it. Contractors will be 
selected on the basis of bids, experience and 
demonstrated capability. Arctic Gas will make 
the final decision with input from NES and 
Northcan. The contractors may have to add staff 
to handle northern environmental problems. 
Performance will be assured by contractual 
arrangements. 


Project Financing 


Funding for detailed design work would not be 
available until after U.S. and Canadian 
regulatory approvals and financial commitments 
are made, according to Mr. Horte in cross- 
examination by Commission Counsel. Arctic Gas's 
funding is sufficient for the study and 
regulatory phase. When approvals are received, 
Arctic Gas hopes to get a substantial conditional 
commitment from Canadians. If Canadians obtain 
60% of the equity they will form a majority. 
Effective control could be by the largest 
shareholder even if that was less than 50% of the 
shares. 


No decision has been reached on equity allocation 
according to Mr. Horte. Foothills pointed to the 
F.P.C. evidence by Mr. Bracket of Arctic Gas 
stating that equity allocation would be on the 
basis of throughput. Mr. Horte explained that 
the objective is to get maximum Canadian 
participation, which he believed would be greater 


than 50% (which is 700 million), with the remainder 


sought elsewhere. TransCanada Pipelines have 
indicated a $200 million commitment; the Canadian 
Development Corp., $100 million, and Union Gas 
and Consumers Gas, $50 million each. Except for 
the CDC, each of these commitments is subject to 
the originator being able to incorporate the cost 
into their rate base (i.e. the utility customers 


would pay a higher rate to finance the investment). 


The Northern Border Group (U.S. group sponsoring 


the connecting facilities) are willing to take more 


than 50% according to Foothills and they will opt 


Wolle 4)S 
5966-5969 


WO 45 
5969-5975 


Wells Ak) 
5604-5620 


for U.S. interests in the project. Mr. Horte disputed 


thias= 


Clarification of project financing was sought by 
the Judge and ITC/COPE. Mr. Horte explained that 
of the total fully powered project cost of 

$7 billion, $5.6 billion would have to be raised 
on the Canadian side for initial construction 
with the balance provided from gas revenue. The 
equity portion of the $5.6 billion would be 


Vol. 45 
5962-5965 
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a-4 Project Financing (Gomt dics) 


a-5 


a-6 


$1.4 billion and the debt portion $4.2 billion. 
Of the $1.4 billion equity Arctic Gas feels it 
can raise at least 50% or $700 Mae Mon, at 
Canada along with substantial parts of the debt 
money . 


The Canada-U.S. pipeline treaty now under 
negotiation would be helpful in financing the 
pipeline, according to Mr. Horte aiel eusOSS— 
examination by CARC and the N.W.T. Indian 
Brotherhood. 


Tariffs 


The MCF-mile method of calculating tariffs, as 
proposed by Arctic Gas, would result in 

Canadian consumers subsidizing U.S. consumers, 
according to Foothills. Mr. Horte disagreed 
pointing out that the MCF-mile method is that 
generally accepted by the NEB in allocating costs. 
After a cost comparison of the MCF-mile method 
and the Zone Gate method, Foothills suggested 
that the MCF-mile method proposed by INGOieK (Ges 
cost Canadian consumers, including those who 
might be resident in the north, $90.2 million 
more per year than if the Zone Gate method were 
used (as proposed by Foothills). Mr. Horte 
disputed the calculation indicating that that 
figure was about four times too high. He said 
Arctic Gas will lead evidence on this in the 
future. In response to the Council for Yukon 
Indians, Mr. Horte pointed out that the MCF-mile 
technique was the NEB's most commonly used method. 
ACT uses a form of Zone Gate method because of its 
original independence from the NEB jurisdiction. 


The cost of construction is recovered through 

the tariffs according to cross-examination by 
Commission Counsel. Mr. Horte pointed out that 
the incentives to keep construction costs down 
were in the regulatory body who approve the plans 
and in the need to provide a competitively priced 
fuel. It was pointed out that the Arctic Gas 
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Vol. 45 
Sais!) 


Wonka 2) 
SNS) FO SeKs 


Vol. 43 
5621-5636 


Vol. 49 
6455-6507 
6609-6610 


Wieils (ai) 
7821-7835 


project could deliver gas to the Western and Central 


United States at a saving of 30 and 80 cents 
respectively over the El Paso project. The 


El Paso system would use more fuel in transportation 


and have less capacity than the Arctic Gas system. 


Since the customers' prices are fixed by regulatory 


bodies the savings inherent in the Arctic Gas 
system would provide greater 'net-backs' to the 
producers which would, in turn, encourage greater 
exploration and thereby assure future supplies. 


Reserves 


The forecasts of supply and demand put forward in 
Arctic Gas's application were questioned by 
Foothills. It was suggested that Delta Gas would 
not be required until 1984. The Judge indicated 
that details of reserves, supply and demand were 
for the NEB to assess and its findings would be 
very important to the Inquiry in its consideration 
of the likelihood and impact of Looping. 


The Old Crow area has been disappointing for 
exploration companies but the existence of a 
pipeline through the area would give greater 
exploration incentive, according to Mr. Horte 
in cross-examination of CYI. 


wWolls <s) 
5668-5678 


Vol. 50 
6698-6699 
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a-6 Reserves (Cont'd.) TRANSCRIPT 
aS See REFERENCE 


- The'solution gas’ and 'gas Cap'gas aspects of the 
Prudhoe Bay and Delta reservoirs were explained 
by Mr. Horte for ITC/COPE and CARC. Prudhoe Bay 
has both types while the Delta has mostly gas 
Cap gas. The solution gas in the oil at 
Prudhoe Bay will be reinjected into the reservoir 
when the oil pipeline is finished in 1978. The 
Prudhoe Bay gas will be available when the gas 
pipeline is completed one year after the Delta 
portion is on stream. About 9% of the gas will 
be used in powering the Canadian part of the 
pipeline. This does not include getting the gas 
ready for the pipeline. 


a=7_ Pipeline Sizing 


- A 48-inch, 1,680 psi fully powered pipeline to Vol. 42 
deliver 4.5 bcf/day is the most efficient system 5543-5546 
to move the forecast northern gas reserves to 
markets according to Mr. Horte. Feasibility 
would be assured with 3 to 3.25 bef per day. 


- The sizing of northern laterals such that they Vol. 42 
could deliver 9 bcfd into the main line was 5546-5570 
discussed by Mr. Horte in chief and in cross- Vol 43 
examination by Foothills, CARC and ITC/COPE. 5661-5668 
The potential of the producing areas of 4.5 bcfd Vole 4 5 
along with the reduced necessity of returning 5948-5949 
to environmentally sensitive areas for looping, Vol. 49 


justify the additional capacity particularly when 6585-6591 
the overall economics support the oversizing. 

If the rate of discovery in the Delta and 

Prudhoe Bay is disappointing or costs escalate, 

it may be desirable to opt for 42" alternative 

as filed. In talking of the North Slope Woks HE 
reserves Mr. Horte indicated he included the 7810 

PET 4 reserves. 


- The mainline can't be oversized because present Vol. 43 
technology limits the maximum size to 48", 5O95=57/05 
according to cross-examination by Foothills. The 
NEB would make the final decision on lateral 
sizing. The cost of 48-inch fittings, etc., was 
taken into account in arriving at the 48" decision. 


- The chilling of the gas has some throughput Vol. 45 
benefits which somewhat offset the cost of IGG 59a y 
chilling but the benefits do not outweigh the 
costs, according to ITC/COPE's cross-examination. 


- Some of the 48" pipe would have to come from Vol. 45 
outside Canada to offset the limited capability 5939-5946 
of Canadian mills, according to ITC/COPE's 
cross-examination of Mr. Horte. Arctic Gas 
would "shop around" for the best deal. The 
sources of pipe won't be firm until purchase. 

The Judge pointed out that Mr. O'Rourke's 
logistics had assumed all pipe would be Canadian. 
He asked that this be clarified so that shipping 
routes, off-loading points and the effect on 
communities could be better evaluated. 
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a-8 Looping 


- Looping of a pipeline is done in segments deter- 


mined by the amount of throughput increase desired Vol. 


REFERENCE _ 


42 


as determined by supply/demand economics according 554 6—55 710 


to Mr. Horte. A chart showing the capacity- 
looping relationship was shown. Mr. Horte 
emphasized that looping is directly related 

to field deliverability which conventionally 
starts to decrease after 12 to 16 years. 
Financing of the original project takes this 
into account. Looping is only undertaken when 
reserves and supply can support the life OL the 
new facility with consideration given to_ 
utilizing the spare capacity in the original 
facility vacated because of decreased deliver- 
ability as described. The regulatory body (NEB) 
considers all these factors before granting 
approvals. It was Mr. Horte's view that this Wolke 


pipeline would be fully looped over a period of 5Op2= 


time. Commission Counsel asked for a diagram 
showing looping equipment and material Vol. 
disposition on the right-of-way. 5720 


- Looping would likely occur in a three-year Vol. 


period after 1985 if reserves of 70 BCFD were 56 74—= 
achieved, according to Foothills' cross- 5678- 


examination. The likelihood of looping was Vol. 


of concern to the Judge who questioned the SAS 


impact of a three-year construction program 

being extended to 12 years with looping. 

Foothills' interpretation of the figures presented 
suggests that both the laterals and the main line 
would be looped by 1985. Mr. Horte disagreed. In 

the cross-examination by the Indian Brotherhood/ 

Métis Association, Mr. Horte conceded that no Vol. 


studies had been done to support the contention OZ 


that the looping impact would be less than that 
of the original construction. The addition Vol. 


right-of-way required would be 35 feet. The Boe 


availability of borrow material for looping has Vol. 
not been studied. By way of example, the 6644 
TransCanada pipeline was initially 34" and later 

looped with two 36" lines and one 42" line, all 

of which have less capacity than the 48" pipeline Vol. 


as proposed. This illustrates the advantage of 6669- 


going as big as possible initially. Mr. Horte 
emphasized that the reserves to completely fill Vol. 


the first pipeline haven't yet been found although 6531- 


the potential is high. Looping is not essential 
for the viability of the project and in any event, 
it would be subject to approval by the NEB. 


a-9 Routing 


- Although a route on the west side of the Mackenzie 
1s more direct and originally closer to potential Vol. 


discoveries in that area, an east side route was 5579= 


chosen for three reasons, according to Mr. Horte. 
They are: (1) Delta discoveries accelerated while 
the west bank results were disappointing, (2) the 
Mackenzie Highway was located on the east side, 

(3) the east route would avoid the difficult river 
crossings on the west side. 


South of Fort Simpson the route was altered west- Vol. 


ward from the "gun barrel" route straight to 5640- 


Winnipeg, because of the southern volume Spies, 
according to Foothills' cross-examination of 

Mr. Horte. It also will fill in the Alberta 

system as that province's reserves decline, although 
the system does not now have the capacity to handle 
the gas. Canadian gas would be split at Caroline 
with more than 50% going east and the balance west. 
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A significant change in this split would not 
change the facilities design north of Caroline. 
For rate estimating purposes it was assumed 
that 50% of Canadian gas would go south of the 
49th parallel. Mr. Horte emphasized that this 
will probably not now happen and is subject to 
the NEB rulings. 


- The three routing factors defined by Mr. Horte in Vol. 44 


chief were questioned by the NWT Indian 5821-5826 
Brotherhood and Métis Association. The factors Vol. 56 
cannot be weighted but must be considered in 7819-7821 


total. The highway would be helpful if it were 

built. Arctic Gas would be open to other routing 
suggestions such as on the west side of the river. Vol. 44 
In cross-examination by ITC/COPE, Mr. Horte said 5828-5846 
that south of the North Slope, Delta and Beaufort Vol. 45 
the gas potential is very small and hence had 5960-5962 
very little routing influence. The highway 

would be of most benefit during operation and 

maintenance of the line. Routing close to 

potential mines, etc., was not really considered 

in the valley. The Northwest Project had 

considered the west side of the river but they had 

decided on the east side prior to the Arctic Gas 

merger. NES became involved at the merger. 

Mr. Horte could not recall at what point in route 

selection the socio-economic consultants were 


engaged. 
- The influence of the highway on the pipeline Vol. 49 
routing was examined in CARC's cross-examination. 6568-6575 


At the time of the 1972 merger of Gas Arctic 

Systems Ltd. and the Northwest Project the east 

side was favoured. The plan for the highway on 

the east side was an added reason to go that route. 

The route including the routing of the laterals 

was selected prior to the issuance of the 1972 

pipeline guidelines. Meetings were held with the Vol. 49 
government prior to the publication of the 6546-6567 
Guidelines and the government was probably aware 

of the routes being considered. No meetings have 

been held on the cross delta route. The highway 

would be of assistance but is not essential and 

its existence would not influence the scheduling 

of construction. Arctic Gas held no meetings with 

the Government to discuss the highway although the 
predecessors to Arctic Gas had done so. CARC 

pointed out Mr. Hunt's (DIAND) comments from the 

minutes of those meetings indicating that the 

highway route would dictate the pipeline location 

as far as Sans Sault and therefore a mutual 

agreement was necessary. Mr. Horte indicated that 

the highway did not decide the pipeline routing 

except in areas where there was direct conflict. 

Since Arctic Gas and NES were not formed at the 

time of the government meetings on record, Mr. Horte 

could not answer inquiries about the meeting. 

Highway or not, Arctic Gas would have selected the 

east routing. Terrain data and existing support Wolo Be 
facilities are all important in route location. 6637-6644 
Arctic Gas has had no discussions with the 

Beaufort Oil Project people on their plans. 


a-9 
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Routing (Cont'd.) 


Evidence on alternative routes will be called 
at Whitehorse (in August), according to 

Mr. Horte in cross-examination by the Council 
for Yukon Indians (CYI). The prime route was 
selected over the interior route for environ- 
mental and economic reasons. A route south of 
the proposed wildlife range and up the 
Dempster Highway to Fort McPherson hasn't been 
considered. There has been no pressure from 
the U.S. on the Yukon routing. The motivating 
factor on this international project is to get 
gas to Canadian and U.S. customers. 


The location of facilities used in support of 


a compressor station, such as wharves, airstrips, 


etc., could be changed even if the compressor 


TRANSCRIPT 
REFERENCE 


Voir 250 
6682-6687 


Vel. Seo 


6677-6679 


Weevil osx 
6699-6701 


station could not, according to Commission Counsel's 


cross-examination. Loops could be built between 
stations so their location could be changed but 
would be subject to a detailed engineering study. 


of the right-of-way permit, according to the 
Indian Brotherhood's cross-examination of 


Mr. Horte. Payment for additional barges, wharves, 


etc., will be negotiated by Arctic Gas. 


A buried pipeline river crossing is preferred 


a-10 Miscellaneous 
- Maintenance of the Mackenzie Highway would be Vol. 44 
considered by Arctic Gas if it were a condition 5764-5767 


to an overhead crossing even if a bridge is already 


in existence according to Mr. Horte in cross- Woks BC 
examination by Commission Counsel. 7860-7862 
- Abandonment will be addressed by Arctic Gas if Wolke AY) 
they are required to do so according to Mr. Horte. 6534-6535 
- The chilled pipeline was given to NES and test Wiens ts) 
facilities were subsequently established to 6582-6584 


prove its soundness, according to cross-examination 
by CARC. Counsel for Arctic Gas pointed out that Vol. 50 


the previous evidence on El Paso's solution to 6663 
frost bulb problems at river crossings is not 
necessarily a solution endorsed by Arctic Gas. 
- Snow road construction was proposed for a 140 mile 
section of the Alyeska line but the idea was Vol. 49 
abandoned because of insufficient snow, according 6453-6455 
to CARC. 
= Telesat is the favoured communications system for Vol. 50 
the pipeline at this time although no final 6703-6704 
decision has been made, according to Commission 
Counsel's cross-examination of Mr. Horte. 
- Counsel for Arctic Gas responded to previous requests 
for information as follows: 
- Tables were presented showing typical 
compressor station equipment and typical Voir 50 
equipment on a spread. 6646 
- The pipe used in the Battele test was Wreywllig x0) 
manufactured by Nippon, Nippon Kokan 6646 
and Stelco. 
- The surcharging effect of reinforcing Vol. 50 


bands has not been considered. 6648 


EA) 
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- Double jointing will be conducted 
in winter and summer. Wells DO 
6648 
- Airstrip equipment was listed and 
an aircraft usage report will be Worle SC 
available in July. 6650 
> The dates ot data collection at 
the various test sites was given 
along with the dates the EPR and 
Battele-Brooker computer programs Vol. 50 
were available to Arctic Gas. 6651 
- The location of the Swimming Point 
drill holes and the location of Weil. SO 
the thermisters was given. 6651-6652 
- The pipeline contractors spread 
reports done for Arctic Gas were 
again requested to be produced by 
Commission Counsel. Arctic Gas 
agreed to provide what information Worl. SC 
they had. 6652-6663 
Environmental 
b-1 Environmental Review and Surveillance 
- A pre-regulatory approval environmental assess- Vol. 49 
ment has been done by Arctic Gas, according to 6591-6597 


Mr. Horte in cross-examination by CARC. The 
Environment Protection Board (EPB) was part of 
that process and represents a breakthrough in 
environmental assessment in Canada. Its input 
was useful but its continuance is not necessary. 
Since environmentalists engaged by Arctic Gas are 
professionals and their work is being reviewed 

in public hearings, a third party review is not 
essential although it, of course, would be con- 
Sidered if it was a condition of the right-of-way. 


The role of Mr. Hemstock, director of environmental 

studies, in the Arctic Gas - NES - EPB relation- Wolk, a6 
ship was questioned by Commission Counsel. 7812-7819 
Mr. Horte explained that the NES environmental 

people and the EPB reported to Mr. Hemstock and 

hence to the Environmental Committee. Ultimate 

decision and approval for projects came from the 


Management Committee. In the construction Vol 56 
organization chart, Mr. Hemstock would be under 7863-7866 
the block entitled Director of Environmental and 

Community Relations. During construction 

environmental people would not come under the 

authority of the constuction people. The power WILE BS 
to shut down the project if environmental 7847-7851 


conflicts cannot be resolved will be given to the 
environmental inspector. 


The EPB questioned whether the applicant had the Woks. 4} 
same responsibility to prove the environmental S7/OS=!5 7/114! 
viability of the project as it does to prove the 

economic viability. Mr. Horte expressed the hope 

that there would be a single approval and control 

agency for environmental matters. The Alyeska 

arrangement with 2 levels of government and many 

agencies is time-consuming and costly. The NEB 

is the agency for national social and economic 
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matters but their authority could be extended 

to the regional concerns under the public 

interest aspects of their Act. The Judge pointed 

out to the EPB that Mr. Horte couldn't interpret 

how the NEB interprets its mandate. Field control Vol. 44 
of construction would be handled by design criteria 5725 =D SL 
and the various field manuals prepared as part of 

final decision. The government authority would guar- 

antee compliance. The Arctic Gas application reflects 

the company views on environmental HSER 4 IE weleyesee 

was an environmental catastrophe resulting from the Vol. 50 
pipeline, Mr. Horte suggested to the GYD thatthe 6697 
government would have some responsibility since it 

granted the certificate. The extent of the government and 
company responsibilities was beyond his knowledge. 


- Thecreditability ofthe applicant on environmental Vol. 44 
matters was pursued by the NWT Indian Brotherhood 5748-5759 
by questioning Mr. Horte on environmentally 
related convictions that are attributable to the 
consortium's members' activities. After an exchange 
between counsels, Mr. Horte said he was not aware 
of any. The Brotherhood cited a $2,500 fine 
imposed on Gulf for land use permit violations. 

The Judge allowed this line of questioning because 
it would indicate how far it was necessary to go to 
obtain compliance with environmental protection 
measures. That is deemed central to the terms and 
conditions of the right-of-way. 


b-2 Route Selection 


- The route was not selected in an environmental Vol. 49 
vacuum, according to Mr. Horte in cross- 6535-6546 
examination by CARC. The information on the 
living environment was available prior to route 
selection and no information obtained since has 
caused substantial changes. The coastal route 
is environmentally preferable to the interior route. 

Both the interior and coastal routes cross the 
proposed Arctic Wildlife Range in Canada. CARC will 
lead evidence on this in Whitehorse. Although it 

is Arctic Gas policy to go around such areas, they 
can only go so far. The company hopes a crossing 
permit would be granted with special controls if 


necessary. 
- The pipeline is not felt to be incompatible with Vol. 56 
the Arctic International Wildlife Range (as 7836-7840 


proposed in Canada), according to Mr. Horte in 
cross-examination by Commission Counsel. 


- The judgements used by Arctic Gas in responding to Vol. a5 
environmental and social concerns are one of the 5866-5880 
aspects to be addressed by the Inquiry, according 5882-5890 
to Mr. Horte in cross-examination by ITC/COPE. 

The social and environmental issues are not 
quantifiable. ITC/COPE asked for the factors used 

in assessing the route in an area near Arctic Red 

so that an assessment of the applicant's judgements 
could be made. Commission Counsel asked for 

similar information for the Fort Good Hope area where 
the route goes through the territorial limits of the 
community. Arctic Gas suggested that this information 
was premature since it would be covered in later 
phases of the Inquiry. 
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b-2 Route Selection (Cont'd.) REFERENCE 
- Environmental trade-off techniques were not Woills (5@ 
studied by Arctic Gas according to Commission 6740-6743 


Counsel's cross-examination of Mr. Horte 
although he admitted such work would be useful. 
Commission Counsel suggested that techniques 
developed by Leopold, Pierce, Davies and Fisher 
on this problem would be useful. Mr. Horte was 
not aware of those techniques. 


b-3 Cross Delta Route 


- The cross Delta route was first mentioned in the Vol 43 


fall of 1973. Subsequent work has shown that SP 

from an engineering and economic point of view, 5714=5719 
the route is sound, according to Mr. Horte. Work Vol. 44 
underway this summer will lead to conclusive 5863-5866 
environmental recommendations in the fall. Vol. -45 
Judgement will be exercised in determining the 5890-5893 
acceptable environmental problems and this d93i7=59318 
judgement will then be.subject to examination Vol. 49 
by the regulatory bodies. Whales and dredging Cos E52a! 
will be of prime concern. People in the Delta 6524 

have not been contacted specifically on the route. Vol. 50 
The best experts are hired and Arctic Gas does 6649 

not dictate their study methodology. Anyone at Wo, SE 


the hearings can present other routes and try to 7840-7847 
demonstrate their superiority. Arctic Gas then 

has the option of refusing such a route if it is 

deemed unfeasible. 


b-4 Fort Simpson Route Amendment 


- The Fort Simpson amended routing was put forward Vol. 43 


as a result of a decision to dual major river SAS 7/ALe 
crossings, according to Mr. Horte. Environmental- Vol. 44 
ists said the amended route was as good as the 5722-5724 
original route. A list of studies relating to the Vol. 49 
amended route will be provided by Arctic Gas 6521-6525 


within one week and environmental witnesses will 
be put forward to support the change. 


b-5 Miscellaneous 


- The novel engineering problems associated with Worl, 6 
this project were one factor leading to expendi- 7808-7810 
ture on environmental studies that have cost 
$14 million, according to Mr. Horte. The test 
site studies cost an additional $10 million. 


- Counsel for Arctic Gas provided answers to various 
previous undertakings: 


- A list of compressor station lubricants, Vol. 50 
chemicals, etc., was provided. 6647 


- NES is checking the air pollution program 
to assess the effects of wind velocities Wol, 30) 
less than 1m. per sec. Originally the 6647 
program didn't account for this. 


- The noise levels at station MO3 were given. ae 50 
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b-5 Miscellaneous (Cont'd.) REFERENCE 
- The air pollution figures are to Vole 50 
be expanded. 6648 
- fhe literature survey on the effect 
of harvesting snow from northern Vol 50 
lakes failed to reveal any information. 6649 
- The noise rating of line purging 
was given as 100-110 dba at the valve Welle 15X0) 
and 50 dba 100 yards away. 6650-6651 
Socio-Economic 
c-l1 General Impact 
- There is less expertise available in the socio- Vol. 45 
economic field than in the engineering and 5957-5960 
environmental areas, according to Mr. Horte in 
cross-examination by ITC/COPE. Arctic Gas 
management was therefore the key to the 
socio-economic impact work. Their ability to 
do this was less than in engineering matters. 
The NWT Indian Brotherhood/Métis Association Vol. 44 
suggested that the long-term effects of the 5789-5791 
pipeline would not contribute to a stable 5794-5803 


economy but rather it would lead to the contrary. 
Mr. Horte maintained that on balance the pipeline 
would have a positive impact even though it would 
last only 2 generations and the Native peoples 
had lived by other means for hundreds of genera- 
tions. The construction activities are of the 
greatest socio-economic concern. There will be 
some minor mile by mile socio-economic impacts 
but they would be over-shadowed by the overall 
positive effects. Therefore, engineering and 
environmental considerations, which are quanti- 
fiable, received first consideration. The 
Brotherhood suggested that the unquantifiable 
nature of socio-economic considerations could have 
been overcome by asking people's opinions, values 
and attitudes in a poll similar to thatused by 
Arctic Gas in its management committee. No such 
technique was used. 


- Some of the proposed sites might have to be shifted Vol. 56 
as a result of the hearings, according to Mr. Horte 7866-7869 
in cross-examination by Commission Counsel. The 
only other input on this subject came from 
consultants' reports and the staff of Arctic Gas. 

The policy on use and maintenance of the facilities 
was flexible to permit local needs to be satisfied. 


- The policy on airstrips is that new ones would be Worl, aS 
built and maintained by Arctic Gas while upgrading 7869-7873 
of existing facilities would be negotiated with 
the appropriate authorities such as DOT. 

Commission Counsel pointed out that the strip at 
Fort Good Hope is community owned. 


c-2 Routing 
- Once the route, design and construction planning Vol. 43 
activities were defined, they were subjected to 5580-5583 
socio-economic scrutiny with the object of 


identifying socio-economic consequences, according 
to Mr. Horte. 
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CeZmROUEcING (Contd) REFERENCE 
The main routing concerns were wher2 the line 
came close to communities. Mr. Horte explained Vol. 45 
to Commission Counsel that Gemini North and DPI HIYA 


Van Ginkle provided the socio-economic input. 

No route changes were made for purely socio- 
economic reasons probably because minor re- 
locations wouldn't change the socio-economic 
effects. The route along the east side of the 
Mackenzie would provide benefits to the 
communities on that side. Socio-economic problems 
that develop would be handled by company policy 
rather than re-routing. Many of the policies are 
Outlined in the application such as training 
programs, crew control, business opportunity, etc. 


- The proximity of the pipeline to communities was Vol. 44 
based on judgements by Arctic Gas after taking 5803-5811 
into account engineering, environmental and 5846-5858 
socio-economic considerations, according to 
Mr. Horte in cross-examination by the NWT Indian 
Brotherhood and ITC/COPE. These judgements are now 
open to public scrutiny and comment. The closer 
the pipeline is to a community the greater the 
negative and positive impacts. The pipeline code 
places certain restrictions on the proximity of a 
pipeline to a community for safety reasons. The 
economic distance for gas supply is a function of 
the distance to the community and the size of the 
demand. When gas is provided all the customers 
help pay for the whole facility so that if, for 
example, the people in Tuktoyaktuk (Tuk) receive 


as, their rate would poe ey for their propor- 
ionate share of the pipeline to Monchy, 


Saskatchewan. This is normal practice. If it were 
"uneconomic' to provide gas to Tuk, Counsel for 
ITC/COPE pointed out the difficulty in explaining 
that to the local people when the wells were within 
sight of Tuk and the U.S. "economic" customers were 
thousands of miles away. 


- If the FPC selected the Fairbanks corridor, that Woks Sy(0) 
would lead to a 'no pipeline' situation, according 6691-6697 
to Mr. Horte in cross-examination by the CYI. 

However, Arctic Gas is prepared to respond to 
suggestions on the main route. Compensation for 
damage caused by the pipeline, such as in the 

Old Crow area, would be worked out by the normal 
process with, perhaps, some guidance given by the 
regulatory bodies where major damage occured off the 
right-of-way. 


- Traplines can't be avoided if the pipeline is to be Vol. 45 


built according to Mr. Horte in cross-examination 5962-5932 
by ITC/COPE and Commission Counsel. Some attempts Vol. 56 
have been made to assess the dollar value of 7835-7836 


trapping and hunting. These socio-economic con- 

siderations were made after the pipeline route 

was selected by NES and Arctic Gas. No major changes 
resulted from any socio-economic considerations. 

Mr. Horte agreed that land some may regard as useless 

bush may be very important to others and therefore Vol. 44 
it was possible for the route to go through some- 5859-5905 
one's “garden patch" which should be avoided. In 

the south, land owners such as farmers are | ; 

consulted in routing a pipeline. On this pipeline 

in the north, Mr. Horte suggested that people who 

have an interest in the land could be heard through 

public hearings. Some sort of compensation might be 
required. ITC/COPE expressed particular concern 

about the compressor station to be located at 
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Big Eddy. A decision on moving this station 
would be forthcoming but Mr. Horte stressed 
that the cumulative effect of all such changes 
along the route would have to be assessed as a 
whole. It was pointed out that Arctic Gas 
reached a point in its community consultation 
when they were no longer welcome. 


- he Fort Simpson route change made little Vol. 43 
difference in the socio-economic impact and 5584 
marginally improved the economies of delivering 
gas to the communities according to Mr. Horte. 


c-3 Compensation for Damage 


- The extent and location of traplines were Wiollig Gis 
investigated by Arctic Gas's socio-economic 5583-5584 
cosultants, according to Mr. Horte, but it was 
clear that it was impossible to avoid those areas. 

It was Arctic Gas's judgement that minimizing 

environmental disruption was the best way to 

minimize interference with those traditional pursuits. 

In response to Commission Counsel, Mr. Horte pointed 

out that laws exist to compensate land users and Wek, SW 
the conventional law suit route is open to satisfy 6701-6703 


claims. Damage can't be assessed before con- 

struction and no one is working on the problem 

of developing a mechanism to expedite claims. In 

response to cross-examination by CARC, Mr. Horte Vol. 49 
confirmed that, as for other pipelines, compen- 6614-6621 
sation will be made for demonstrated unavoidable Wolke a0 
losses. The nature of the compensation is a 6622-6623 


matter of the legal rights of the parties involved. 

Mr. Horte declined to comment on the article in the 

James Bay Agreement which dealt with compensation 

for trapline disturbance. The James Bay Agreement Wol, Be 
was filed as an exhibit. 6667 


e-4 Inspectors 


- The use of socio-economic inspectors on the Vol. 44 
project was questioned by the NWT Indian Brotherhood. 5736-5748 
Mr. Horte indicated that each survey crew would have 
such an inspector to guarantee compliance with 
company procedures and attend to community concerns 
on pipeline matters. Counsel for the Brotherhood 
then introduced as exhibits correspondence dealing 
with NES's request for a land use permit for work 
this summer on the proposed right-of-way near 
Fort Good Hope. There were no inspectors in the 
crew specified on the permit application. 

Correspondence. from Fort Good Hope showed that they 

opposed the proposed work and would boycott it if 

it was allowed to go ahead. Mr. Horte said he 

wasn't surprised that Native people would reject 

jobs on a pipeline-related project. The lack of 

an inspector was contrary to the statements made 

by the Arctic Gas in its application before the 

Inquiry even though the work to be undertaken was 

Similar to the work to be done after pipeline 

approval. After looking into the matter, Counsel Vol. 45 
for Arctic Gas explained that the crew would be 5881 
briefed prior to the job and the work would be 

inspected twice by an environmental inspector. 

Consultation with Fort Hope, in this case, was the 
responsibility of the Government officials. 
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C=) uands TiseLe REFERENCE 
- Arctic Gas is confident it can negotiate for the Vol. 44 


land it needs in the N.W.T. with whoever owns nt, 5759-5762 
according to Mr. Horte in cross-examination by the 

N.W.T. Indian Brotherhood. After the pipeline is 

abandoned, the right-of-way land rights would expire 

and "fee simple" lands would remain in the company's 
ownership. About 40 square miles of land is involved. 

The Legal Committee of Arctic Gas hasn't done any Vol. 44 
studies on the status of Native land claims in the 5811-5812 
N.W.T. Financing of the pipeline would be based on 

the assurance that the company could cross the land vol. 44 
in the N.W.T. which is now subject to claim. 5819-5821 


c-6 Gas to Communities 


Servicing at community is dependant on the distance Vol. 44 
it is from the pipeline and the demand for gas in 5767-5783 
the community, according to Mr. Horte in cross-examina- 
tion by the N.W.T. Indian Brotherhood. Where this 
combination proves gas delivery to be economic, gas 
will be made available and Arctic Gas would build 

the main lateral. Where gas delivery is uneconomic, 
the decision on servicing the community would have 

to be made by government since it would require a 
subsidy. Arctic Gas would make the gas available 

if requested to do so by the government. The 
economically serviceable communities are Inuvik, 

Norman Wells, Fort McPherson, Fort Simpson, Fort 

Good Hope and Aklavik. Other communities would be 
economic if a common cost price system were used. 
Tuktoyaktuk is not economic nor is Yellowknife, 

Pine Point or Rae Edzo. Hay River would be economic 

if the load of the foregoing were on the line. The 
Brotherhood pointed out that Foothills proposed to 
supply all communities from Great Slave Lake North 
including Tuktoyaktuk. 


The Department of Indian and Northern Affairs had 

indicated to Arctic Gas that community gas supply Vol. 45 
should be carefully considered, according to 59 05=5909 
Mr. Horte in crossexamination by ITC/COPE. Mr. Hunt, 

Mr. Yates and others were at those meetings. The 

communities themselves were not approached. The Judge 
indicated that Arctic Gas's position on gas delivery 

to communities could be challenged and arguments Werle ube! 
could be heard regarding preferential treatment for 5620-5621 
Northern consumers. 


The economics of serving Old Crow and Whitehorse if 

the interior route were chosen would be investigated, 
according to Mr. Horte. If they were supplied it Woks S10 
would be with American gas which would be made up 6679-6682 
later down the pipeline with equivalent Canadian gas. 


c-7 Employment and Training 


The Northern Training Program was started by Alberta Vol. 43 
Gas but is now administered by Arctic Gas, according 5636-5639 
to Mr. Horte incross-examination by Foothills. Not 

many trainees have been placed at Arctic Gas because 


it is not an operating company. The people of the Vol. 44 
north are of great advantage to the pipeline project 5783-5785 
and the training programs for northerners will pay Vol. 44 
off, according tocross-examination by the N.W.T. 5791-5794 


Indian Brotherhood. Mr. Horte outlined the fluctuation 


c-7 Employment and Training (Gontudecr) 
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in the number of jobs over the construction period 
emphasizing that the manpower graph issued previously 
was for the whole job north and south of 60. When 
the pipeline is fully powered there will be 208 


employees. The Judge requested a manpower diagram Vol. 
showing only the jobs north of 60. Swe 
The number of jobs anticipated if the pipeline is Vol. 
looped was outlined for the Judge by Mr. Williams 5578- 


of NES. Assuming the line is looped over 3 years 

the number of workers would be 4A ere SOOO) 
depending on whether each crew did 3 or 2 interstation 
loops each respectively. The initial construction 
crew peak of 8,700 is for the whole project. Only 
6,000 of these would be in the N.W.T. and Yukon. 


The effect of high wages in the pipeline employment Wels. 


was bound to present some regional problems One eine ea) — 


north's economy, according to Mr. Horte in cross-examina- 
tion by Commission Counsel. The attractiveness of 

these wages would draw people away from other jobs. 
Overtime restrictions or extended rotation periods 

to normalize the wages have not been considered. 
Government direction would have to be forthcoming 


to balance such economic impacts. In response to 

the Judge's questions Mr. Horte said that wages Vol. 
would probably be similar to those being paid on TSS 
Alyeska. 

Only the Natives can say whether a land claims Vol. 
settlement would further the likelihood of Native 6575- 


employment on the pipeline, according to Mr. Horte 

in cross-examination by CARC. Arctic Gas's objective 
is to see that they have the opportunity. CARC 
suggested that the Native boycott of the James Bay 
Project and the Fort Good Hope boycott of a pipeline- 
related project in that area indicated a potential 
for a boycott of the pipeline project. Some workers 
from outside Canada, probably from the U.S., would be 
used on the pipeline. 


c-8 Miscellaneous 


Arctic) Gas has) spent about Silj5emiliaon on Ssocio= WO 
economic studies according to Mr. Horte. 7809- 
7863 


The cross Delta construction would involve about 150 

men but there would be no camp located near Tuktoyaktuk, 

according to counsel for Arctic Gas. Vol. 
6649 


Miscellaneous 


The Judge said he would be going to Old Crow at the We 


invitation of the people there and then would carry 5452- 


on to visit Alaska. Later he described that trip. Wolls 
Witnesses from Alaska would be heard later in the 7800- 
year. 

The Judge suggested to the participants that thev Wioules 
prepare, at the end of each phase, their arguments 5812= 


in support of the terms and conditions they wish to 
urge with respect to environmental and socio-economic 
conditions. These written arguments would be required 
from each participant at the end of the Inquiry and 
should contain reference to transcripts and exhibits. 
The community hearings should not be overlooked. The 
settlement of Native iand claims and delivery of gas 
to communities were subjects of probable submissions 
used as examples by the Judge. 
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The Inquiry Schedule is shown below. At the formal 
hearings, the intent is to have the Foothills evidence 
on phase 1 completed by the end of September. Then 
phase 1 witnesses of the various participants would 

be heard as well as the balance of the evidence on 
alternative corridors. 


Community hearings may be held in Yellowknife in the 
evenings concurrent with the formal hearings during 
either September or October. 


SEPTEMBER 7 = 5 No sitting 
8 -12 Fort Simpson, Wrigley & Jean Marie River 
Community hearings 
15 - 26 Yellowknife formal hearings 
29 - 30 No sitting 


OCTOBER - 1l- 3 No sitting 
6 - 10 South Slave Community hearings 
14 - 24 Yellowknife formal hearings 
Cit = Binh No sitting 
NOVEMBER = Sho wil Yellowknife formal hearings 
24 -28 No sitting 
DECEMBER = 1-19 Yellowknife formal hearings 


De Sill No sitting 


Policy and Planning 
ACND Division 
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TOPIC: Phase I: Engineering and Construction of the Proposed Pipeline 
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HIGHLIGHTS TRANSCRIPT 
as nae REFERENCE 


(a) Technical/Engineering 
a-l Corporate Background 


- The evolution of the Foothills Pipelines Company through Vol. 56 
its parent company's, (Alberta Gas Trunkline) participa- 7896-7914 
tion in the Gas Arctic Systems and Canadian Arctic Gas 
Study Ltd., was described by Mr. Blair. From the 
beginning, it has been the policy of the parent company 
to move Arctic Gas into northern Alberta to utilize 
existing systems within that province and to use 
Canadian Companies with U.S. companies as customers — 
not co-owners and operators. The original Gas Arctic 
group initiated the EPB, 2 test sites, experimental 
systems on the AGTL system and the training of 
northerners. The Gas Arctic - Northwest Project Study 
Group merger took place in June 1972. By L974) these 
were 28 companies in the consortium. In May of 1974 
some began withdrawing and AGTL withdrew in September 
of that year. ACTL's decision was based on the 
predominant U.S. influence and the misleading and 
subordinate role of Canadian participants in Arctic Gas. Vol. 58 
This was reasserted in re-examination by Foothills. 8138-8143 


- The steps leading to the formation of the Gas Arctic Wolke Ss7/ 
Group were contested by Arctic Gas in their cross-examina- 7948-7979 
tion of Mr. Blair. It was then pointed out that the 
original Gas Arctic Systems' proposal was based on the 
only proven frontier reserves that were known at that 
time - those in Alaska. Canadian Arctic Gas then 
showed that their consortium still had three major 
Canadian distribution companies, the Alberta Natural 
Gas Transmission Company and the Trans-Canada Pipelines 
Company amongst its membership. These are part of 
the Canadian non-producer group. 


- The CAGSL project's foreign conception and leadership Wolly Si 
statement of Mr. Blair was contested by Arctic Gas 7981-8004 
in cross-examination. Arctic Gas pointed out that the 
Canadian non-producer group had veto powers and the 
management of the Canadian Arctic Gas consortium was 86% 
Canadian. Mr. Blair maintained that the consortium's 
project has evolved primarily to serve the objects of 
foreign companies and foreign purposes with the main 
management influence originating in the foreign 
companies. Arctic Gas pointed out that Westcoast 
Transmission's, (who, along with AGTL, form Foothills) 
largest shareholder is Pacific Petroleum whose largest 
shareholder is a U.S. company, Phillips Petroleum. 
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a-l Corporate Background (Cont'd) TRANSCRIPT 
eee ee eC RG LOUNG 


- Westcoast Transmission is classified by the Financial 
Post as an American controlled company according to 
cross-examination by Commission Counsel. Mr. Blair 
disagreed by stating that, although the largest 
shareholder may be foreign controlled, his experience 
was that the Westcoast decisions were made in Canada 
in the Canadian interest. Commission Counsel 
suggested that if 6 conditions were met by Arctic 
Gas Foothills' objections to that company disappear 
These conditions were: (1) Delta gas to Canadian 
markets as needed, (2) no cost to Canadians for 
Carrying U.S. gas, (3) sensitivity to governments in 
Western Canada and the N.W.T., (4) scale project to 
manageable size, (5) maintain a cautious and prudent 
approach wherever possible on such a precedent-setting 
project and (6) sensitivity to population along the 
route i.e. gas to communities. Mr. Blair stated his 
opposition to the Arctic Gas project would still 
remain because of its foreign control and because it 
would by-pass existing systems in Alberta. He 
reaffirmed this view in re-examination. 


- AGTL entered the CAGPL consortium but was unhappy 
with many of its clauses, according to Mr. Blair in 
cross-examination byArctic Gas. He pointed out that 
he could not go into detail about his reservations 
unless Arctic Gas released him from the confidentiality 
of those discussions. Arctic Gas then explored the 
corporate structure of AGTL and its' self-regulatory 
powers in setting tolls and rates. Mr. Blair pointed 
out that AGTL (Canada) was a subsiduary of AGTL with 
the purpose of providing a Federal Company under 
Federal control (NEB) to move Arctic Gas across 
Alberta. It would obtain from its parent company 
the facilities necessary to do this. The result 
would be a federally regulated pipeline within 5 years, 
either by new construction or acauisition. Arctic 
Gas suggested that an AGTL subsidary company; Pan 
Alberta, had applied for export of Alberta gas 
at the time that AGTL was saying that there was no 
Delta gas surplus to Canadian needs. The details 
supplied by Foothills tended to refute that argument. 


- Foothills does its own engineering management with its 
own staff and since the break from Arctic Gas, Foothills 
has been building its own expertise to replace what was 
done by others at Arctic Gas, according to Commission 
Counsel's cross-examination. Foothills now has a staff 
of 50 backed up by one of Canada's largest pipeline 
engineering groups (at AGTL). 


a-2 Project Description 


- The Maple Leaf project which includes the Foothills, 
AGTL (Canada), AGTL and Westcoast pipelines was 
described by Mr. Blair using slides. The main 
differences betweenthis project and that of Arctic 
Gas are: (1) it transports Canadian gas to Canadian 
markets, (2) it provides for N.W.T. community gas, 
(3) it utilizes spare capacity on existing systems 
in Alberta and plans the looping of those lines as 
required. The cost figures also account for expansion 
and operation of the Trans-Canada system. Foothills 
does not propose any line in the Northern Yukon. 


REFERENCE 
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a-2 Project Description (Cont'd) REFERENCE 
- The spare capacity anticipated by year and by location Woy li I57/ 
on the AGTL system was recuested by Arctic Gas in 8094-8098 
crossexamination. Foothills agreed and Mr. Blair pointed VO ey a0 
out that after 1979 or 1981 the net decrease in Alberta 7928-7933 


production will provide the spare capacity. Arctic Gas 
went on to suggest that one principle behing the Foothills Vol. 57 


project was the avoidance of Federal-Provincial jurisdic- 7979-7981 
tional disputes. 


- AGTL does not operate field gathering lines and plants, Wells Syd 
according to Mr. Blair in answer to the Judge's questions. 8049-8052 
At Pointed Mountain AMOCO operates the field gathering 
and plant facilities and Westcoast transports the gas 
south where it undergoes further processing. 


- Foothills did a complete conceptual and engineering review tovol. 58 
produce their application according to cross-examination 8183-8187 
by CARC. Except to avoid adverse social impact, Foothills 
would not duplicate facilities. They would use the 
Mackenzie Valley highway if it were available but their 
plans only anticipated it built as far as Wrigley. 

Although the highway would be of value, it is not 
necessary for this project. 


a-3 Sizing and Economics 


-~ A 42 inch pipeline is adeauate for Canadian needs until Vol. S56 
1985 after which forecasting becomes uncertain, according 7921-7925 
to Mr. Blair. This is based on the traditional approach 
to sizing which is based on supply, markets, costs, 
material availability, the reserve base and deliverability 
An oversized pipeline places a cost burden on the consumer. 

Caution dictates using a smaller pipe with looping used 
later to match capacity to the market requirements. 


- The level of reserves necessary to make the Foothills WOME. Sp7/ 
project feasible was questioned by Macherke) Ceksig ken Js\ileishie 8053-8057 
indicated that there was no single number but the project 
was considered viable on the basis of their consultants’ 
estimates of 7.2 TCF (proven/probable) growing to 18 TCF 
over the next several years. It was pointed out by Arctic Vol. 57 
Gas that with 7 TCF reserves a daily production of about 1 8064-8077 
BCF could be sustained over the 20 project life necessary 
for financing. This volume in a 42" line would be less 
than 40% of the capacity. By comparison Arctic Gas' 48" 
line carrying 1 BCF from the Delta and 2.25 BCF from 
Alaska would be at 72% of its capacity. Mr. Blair noted 
that a comparison would have to go further than this to 
consider costs, reserves, supply material availability, etc. 

He conceded that a 48" line was appropriate to carry the 
combined Delta and Alaskan gas volumes indicated by Arctic 
Gas subject to the material availability. He also noted 
that Arctic Gas' proposal had one 48" line entering 
Alberta from the north with one 48" and two 42" lines going 
out the south. This indicates to him that all Alaskan and 
Delta gas would go to the U.S. Despite Mr. Horte's 
statements at the Inquiry to the contrary, it was noted 
that the CAGPL application before the NEB still shows half 
of the Delta gas being exported. 


The real issue leading to the breakaway of AGTL from CAGSL Vol. 57 


was the ownership and control of the pipeline through 8098-8114 
Alberta, according to Maneieiie: (Cie) shia) jelaVS ruse VOUS 
cross-examination. They contended that the volumes of gas 8116-8128 


to be moved across the province would require a completely 
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a-3 Sizing and Economics (Cont'd) REFERENCE 


new system. Mr. Blair doubted this and pointed out that 
other factors come into play when considering expanding 
an existing facility as opposed to building a new one. 
These are: (1) the build-up of gas volumes would be 
slow, making it possible to extend the expansion over 
Many years with all the financial advantages that entail, 
(2) utilization of existing and operating support 
facilities, (3) environmental advantages of using an 
existing right-of-way (in looping) etc. Mr. Blair went 
on to point out inconsistency in parts of the Arctic Gas 
tariff calculations. The aggregate capacity as designed 
is 6.9 BCF/day with the tariff calculations on the U.S. 
portions based on 6.9 BCF per day. This indicates an 
export oriented system, according to Mr. Blair. 


- The community delivery laterals will require a capital Works Bs) 
expenditure of $72 million and have an annual cost of 8131-8137 
service of $11 to $12 million according to cross-examination 
of Mr. Blair by Arctic Gas. This would achieve a net 
saving of $500 per serviced N.W.T. household if the 
subsidy plan proposed by Foothills were in effect. 

Assuming 6,500 households, Arctic Gas pointed out that 
the total annual "saving" would be $3.25 million 

(6,500 x $500) which would "cost" $11 to $12 million 
annually. Mr. Blair pointed out that economic efficiency 
was just one factor adding that Foothills felt that when 
they take something out of an area, something should be 
done for the people who live there. 


a-4 Costs and Financing 


- Fifty per cent equity in the Arctic Gas project represents Vol. 56 
$700 million which would be difficult to raise in Canada 1934-7937 
for a project geared largely for the U.S. economy, accordince 
to Mr. Blair. The Foothills project, on the other hand, 
requires $1,775 billion in capital of which $131 million 
would be generated by sales of preferred shares and $313 
million by common shares. The balance would be raised 
by debt. Foothills is confident that these sums could be 
raised in Canada for such a Canadian project. 


- Financing is based on present reserves and the potential Work, By 
of an area, according to Mr. Blair in cross-examination 8057-8062 
by Arctic Gas. The first mortgage component would be 57% 

Of the debt ors 771) milltonwout Of ¢1yi7 j5mid lvon. Arctic 
Gas questioned the availahility of first mortgage money 
in the absence of reserve assurances that would result 
in amortization of the line over the life of the bonds. 


It was suggested by Mr. Blair that the urgency of the VO ou, 
project and guarantees by the federal and/or provincial 8062-8064 
governments might assist financing. 

- The costs associated with the entire Maple Leaf project Wieyiley sy7/ 
were outlined by Mr. Blair for the Judge. The initial 8091-8093 


capital requirement for Foothills is approximately $1.8 
billion with the estimated capital requirements for the 
other parts of the Maple Leaf project being: (a) 
Westcoast $300 million, (b) AGTL $500 million and (c) 
Trans Canada $700 million. The total is approximately 
$3.3 billion with a total of $4.5 billion required when 
the Foothills line is fully loaded (in its 5th year). 


- The funds required for the Foothills project were outlined Woke 53 
by Mr. Blair for Commission Counsel. The cumulative 8279-8288 
investment in plant, property and equipment (without 
depreciation or amortization) is estimated at $1,791 
billion in 1979 to provide 800 MCF/day and $2,300 billion 
in 1982 to provide 2.4 BCF/day. The debt part of the 
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a-4 Costs and Financing (Cont'd) REFERENCE 


project is planned to be financed as follows: (a) $822 
million for Canadian first mortgage bond private placement 
investors, (b) $300 million in the U.S. first mortgage 
bond private placement investors, (c) $335 million from 
the Canadian Banking Syndicate, and (d) $125 million from 
the U.S. Banking Syndicate. It is a policy of Foothills 
not to accept foreign equity. This would exclude foreign 


owned Canadian companies including the principal oil 
companies. 


a-5 Route, Alaskan Gas and other Reserves 


- Alaskan gas could be carried on the Maple Leaf project if Wells BE 
the Government of Canada felt this was desirable, according 7925-7928 
to Mr. Blair. However, not all Alaskan gas should be Wels ite! 
carried since the hazards outweigh the benefits. Specif- SiG —SaaiT 
ically, there would be difficulty in raising capital for 
a U.S. oriented project, and there would be regulatory, 
rate making and sovereignty concerns and responsibilities. 

In response to CARC's cross-examination Mr. Blair said that Vol. 58 


there would be a "real possibility" to move Alaska Gas 8199-8204 
although Foothills was not proposing to do so. In response 

to the N.W.T. Indian Brotherhood/Métis Association Wols Se 
cross-examination, Mr. Blair reiterated that if asked to 8233-8236 


move Alaskan gas, they would be prepared to do so. 

However, Foothills wasn't seeking it, they don't want it 

and weren't applying for it. This view was repeated in Vol. 58 
cross-examination by Commission Cow. 1 It was Mr. Blair's 8269-8272 
feeling that about 400 to 600 MCF/day of Alaskan gas could 

be carried although more or less could perhaps be 


transported. 

- The location of potential reserves and their influence Wola Bie 
on the Foothills route was addressed in CARC's cross- 8180-8183 
examination. Mr. Blair agreed that the potential of the 8187-8194 


Mackenzie Basin played a role in selecting that as a 
route for the pipeline. Future development would 
probably be northward into the Beaufort Sea although 
there could be surprises in the southernN.W.T. The 

Judge asked Mr. Blair to comment on Mr. Hemstock's 
reading from a U.S. Department of Interior report grading 


of future gas sources as: (1) Beaufort Sea (2) Eagle 
Plains and (3) Mackenzie River area. Mr. Blair graded 
the potential as: (1) Beawione Sea, (2) Arcevcm islands, 


(3) Southern N.W.T. and (4) Eagle Plains. It was suggested 
by Mr. Blair that some of the Arctic Islands gas could be 
routed through a Mackenzie Valley pipeline either by 
conventional pipelines as in the case of Banks and Victoria 
Islands or by delivery from LNG tankers. 


a-6 Pipe 


- All the pipe for the Foothills project would be 42" and Woks x6 
all would be made in Canada, according to Mr. Blair. AGTL 7942-7945 
has ordered pipe identical to that required on the Foothills 
project from Stelco and Ipsco and this will provide them 
with experience before installation in the North. It was 
suggested that Arctic Gas was out on a limb with the class 
and design of pipe they propose. Such pipe has never been 
used or supplied in North America. 
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a-6 Pipe (Cont'd) REFERENCE 

- The Canadian content portion of the Arctic Gas pipe Woks Bi 
tonnage is greater than 508, according to Arctic Gas 8128-8131 
cross-examination, and this represents more tonnage than 
the Foothills project. 

- A 42" high pressure line could carry 2.8 BCF and with Woks sys} 
additional wall thickness, could carry over 3 BCF, 8272-8274 


a- 


according tO Mian Bilvanines an cross-examinationby Commission 
Counsel. The El Paso proposal is for a 42" line carrying 
3.9 BCF. These limitation are important when considering 
the possibility of looping. 


7 Looping 


a- 


The proposed 42" line is sufficient to handle the reserves 
projected into the 1990's indicating that looping will 
probably not be necessary for Delta gas, according to 
Commission Counsel's cross-examinationof Mr. Blair. If 
other northern gas were to be moved looping may be reauired. 
If the pipeline were loaded to the limit of the code, it 
could carry up to 2.8 BCF/day. 


8 Regulatory Process 


The independent review process such as the EPB is fully 
supported by Foothills and AGTL, according to Mr. Blair in 
cross-examination byCARC. It was pointed out that Mr. Blair 
was the person instrumental in setting up the EPB with 

Mr. Templeton. 


A single regulatory body to review and control construction 
would be nice and efficient but the project could be 
executed with a fragmented authority, according to cross- 
examination of Mr. Blair by CARC. He is satisfied with 

the NEB, the Territorial Government and the Federal Governme 


To illustrate the fact that jurisdictional divisions are 
handled as a matter of course, Mr. Blair, in re-examination 
traced the delivery of gas from Alberta to Toronto 
through AGTL (under the jurisdiction of the Alberta 


Wis Sx3: 
8277-8278 


Wellies Sys} 
8194-8196 


Wiehllag [Sys 
8196-8197 
Taiteys 


Wok, SY 
8303-8305 


Utilities Board) to Trans Canada (under Federal jurisdiction) 


Eo. Ehe) UTS A (under Scher Ph PaCen qurlsdi1clLon)mtOnsarnia 
and hence to Toronto and the Consumers Gas Company. 


Environmental 


jo= ll Cerereenl 


The option exists to refuse a pipeline permit on the basis 
of inadequate environmental protection measures, according 
to the EPB's cross-examination. Mr. Blair said that the 
studies, field work and present review process will 
demontrate that the measures proposed are adequate to 
protect the environment. Foothills relies on its own work 
and commitments and not those of Arctic Gas. Work is 
ongoing to supplement the work as filed. The environmental 
effects of developing other reserves can't be assessed in 
detail until the discoveries are made. The EPB stressed 
that the Delta was environmentally a key area to the north 
and assurances must be forthcoming on the adequacy of 
contingency plans. 


Vole 5's 
8143-8147 


Wolks te 
8154-8158 


Woylls Sy 
8162-8164 
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- Special environmental interest areas such as fish breeding Vol. 58 
grounds, centers of high animal populations, areas of 8198-8199 
difficult soils, etc., were avoided as much as possible 


in routing the line, according to Mr. Blair in 
cross-examination by CARC. 


- The environmental effects of looping are not great enough vol. 58 


to justify oversizing the original line, according to 8174-8176 
cross-examination bythe EPB. Looping is generally routine 

and usually doesn't justify an elaborate impact analysis. VOM 5S 
In any event, NEB and land use approvals must be sought 8158-8161 


and these could include environmental work. The Foothills 
project without looping is sufficient for reserves up to 

30 TCF. The potential reserves in the Delta are estimated 
from 39 to 80 TCF so the likelihood of looping will depend 
on discoveries, markets, etc., and the Canadian Government's 
decision on the desirability of moving Alaskan yas across 
Canada. Looping is a subject for the regulatory bodies at 
another time. 


b-3 Contingency Plans 


- The performance of AGTL and Westcoast in northern Alberta, Vol. 58 
northern B.C. and the N.W.T. is indicative of the intent 8151-8154 
of Foothills to follow all terms and conditions to protect 8177-8180 
the environment. Other panels will present the site 
specific undertakings proposed. 


b-4 Environmental Training 


- Foothills is committed to training its inspectors in Wolk Sx 
environmental protection, according to Mr. Blair in cross-— 8150-8151 
examination by the EPB. The companies' inspectors will not 
be under the contractor's jurisdiction and each one has the 
authority to shut down an operation. The chief inspector 
will have the authority to shut down a whole spread. 


b-5 Alyeska Controls 


= The controls proposed for the Alyeska project were largely Wolls Se 
circumvented by the assertions of individual rights and 8164-8168 
by powerful unions, according to the EPB. On this pipeline, 
liguor could not be banned, according to Mr. Bilaaw ss Contexod 
of guns, vehicles and such things as wildlife harassment 
would be easier. (also see section c-3 below) 


Socio-Economic 
c-1 General 


- The process and influence of socio-economic imput to Volos 
Foothills was pursued in the N.W.T. Indian Brotherhood/ 8214-8233 
Métis Association's cross-examination. Mr. Blair described 
how socio-economic factors are channelledthrough the 
Director of Operations (John Burell) to the Executive Vice- 
President (Howard Hushin). Foothills is interested in and 
concerned about socio-economic matters and has given them 
serious weight. Tangible results can be seen in the 
employment policies, the establishment of the business 
advisory board, and the construction practice proposals. 

Mr. Blair described the major socio-economic impacts of the 
pipeline as (1) providing a large source of revenue for 
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the Territories which would make it entirely self- 
Supporting for the first time and, (2) the impact of 
construction with the related transportation and 
communication systems. The impact of a pipeline is 
probably less than any other major civil engineering 
project. The existence of a pipeline will also have 
implications for future development in the nature of 
Increased exploration. Mr. Blair pointed out that 
elsewhere the existence of a pipeline doesn't instigate 
other industrial developments. These developments are 
generally confined to the downstream end of the pipeline. 
By way of example, it was pointed out that the pipelines 
in north-western Alberta have had little effect in 
generating or attracting other businesses. They do 
however, generate a significant proportion of the taxes 
and some jobs. 


- Foothills will be going back to many communities to get 


TRANSCRIPT 
REFERENCE 


Wills Sis} 


a better cross-section of opinion on socio-economic matters, 8237-8241 


according to cross-examinationby ITC/COPE. Mr. Blair 
pointed out that some communities had opposed meetings 
because they felt that any discussion would prejudice 
their land entitlement negotiations. 


c-2 Gas to Communities 


- By including the proposal to supply communities with gas 


Volk 56 


in its application, Foothills has taken the responsibility 7937-7942 


of arguing the case before the requlatory bodies, according 


to Mr. Blair. It will cost about $72 million to engineer 
and build these laterals and $11 to $12 million annually 
to operate. This cost is more justified than the $150 
million extra cost of oversizing the Arctic Gas pipeline 
in Mr. Blair's opinion. The net annual saving to 
northerners would be $500 per household. The subsidy 

to effect this would add an extra 25¢ per month to a 
Toronto householder's fuel cost. 


- In arriving at the $500 saving per household many projections 
had to be made, according to Mr. Blair in cross-examination Vol. 58 
by Commission Counsel. He agreed to have a calculation for 8288-8293 
a sample community produced. Distribution of the gas would 
normally be done by others but if necessary Foothills would 


undertake to have it done either by a joint venture or a 
subsiduary company. 


- The gas load of the communities would be about 15 MCF/day 
or about 1% of the mainline throughput according to 
ITC/COPE's cross-examinationof Mr. Blair. There would be 
no problem in getting this gas and assuring its continued 


supply. 
c=3 Controls 


- The problems of controlling guns, alcohol, vehicles and 
aircraft were discussed by Mr. Blair in cross-examination 
by the EPB. Although all policies are not firm, some 
indication of intent can be seen in the performance of 
Foothills sponsor companies. From his experience, 


Mr. Blair said that strict gun controls could be effective 


and some controls on alcohol could be implemented. Total 
banning of alcohol wouldn't be realistic. By keeping the 
camps away from the communities and restricting the use 


Vous 5:8 
8241-8243 


Welle Ste 
8147-8149 
8169-8173 
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c-3 Controls (Cont'd REFERENCE 
of vehicles, the workers could be kept away from the 
towns. Controls on aircraft already exist for other 
reasons and new controls could be effectively implemented. 
- Northern residents cannot be restricted from working on Wels Sys) 
the pipeline just to decrease the social problems in the 8250-8252 


communities, according to Mr. Blair in cross-examination 

by ITC/COPE. High wages are a fact on pipeline construction 
and there would have to be ways other then lower wages to 
minimize impact. Employment opportunities would be designed 
as much as possible to fit the ongoing life in the 
communities. 


c-4 Training Programs 


- The twenty-six AGTL employees from the Nortran program would Vol. 58 
probably come back to work on the construction and operation 8243-8249 
of the pipeline, according to Mr. Blair in cross-examination 
by ITC/COPE. This would go a long way in providing the 
inspection and operating staff. In construction the number 
of jobs for northerners would probably only be limited by 
the number of applications. The number of certified tradesmen 
on pipeline projects is quite small and there should be no 
practical barriers to have unions accept northerners. 


- The total cost of the Nortran project from 1970 to June 1975 Vol. 59 
has been $966,689.00 according to Counsel for Arctic Gas. 8328-8329 
The Arctic Gas administrative costs from July 1973 to 
June 1975 have been $582,000 making a total cost of $1,548,689. 


c-5 Miscellaneous 


- The concerns of the Fort Simpson Band Council about the \V(oll Remon) 
Fort Nelson highway were mentioned by the N.W.T. Indian 8236-8237 
Brotherhood. Mr. Blair had no policy comment but indicated 
that two Foothills people were in Simpson and could discuss 
the matter with the Council. 


Miscellaneous 

- Foothills filed all the relevant portions of its application Vol. 56 
as exhibits and indicated they had provided a display room 7878-7887 
containing models, photographs and various documents relating 
to their proposal. 


- Commission Counsel advised the Inquiry of a list of documents Vol. 59 


recently submitted by DOE. They also advised the Inquiry 8329-8332 
of documents relating to the Foothills application produced Wrolibg, TSK 
by Foothills and supplied to the Inquiry through D.I.A.N.D. 8156-8157 

= Foothills told the Inquiry the subjects of its Phase 1 panels:Vol. 57 
(GE) Policy (Mr. Blair) (2) Why the pipeline is needed, (3) 7947 
Location, (4) Hydraulics and connecting facilities, (5) 8005-8006 
Pipeline design, (6) Communications, (7) Station Design, (8) 


Materials engineering (9) Geotechnical, (10) Construction 
planning, (11) Operation and maintenance, (12) Alternative 
systems and (13) Policy (if necessary a second time). The 
Judge reminded Foothills of the Minister's letter of referral 
advising that the differences be studied. 


(D) 
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Miscellaneous (Cont'd) REFERENCE 
- Arctic Gas advised it will be proposing a change in the Wolk, is! 
Inguiry rules so that both participants file their 8209-8211 
prepared evidence at the same time. 
- The Inquiry timetable for the balance of 1975 was provided. Vol. 58 
(see (e) Inquiry Schedule below) 8205-8209 
8212-£214 
- After hearing arguments on the relevance of Foothills! Wolk, 158) 
second panel's evidence entitled "The Need for the Pipeline,8305-8328 
Canadian Natural Gas Requirements" the Judge ruled against Vol. 60 
hearing the evidence, noting that it was a matter for the 8482-8484 
NEB. The Inquiry therefore moved on to panel 3 on pipeline 
location. 
Inquiry Schedule 
The Inquiry will continue with the Foothills Phase 1 panels with the 
object of completing them by the end of September. Then Commission 
Counsel will call for cross-examination any members of the PAAG team 
required and those overview witnesses deemed appropriate. After 
the participants and Commission Counsel's witnesses appear the 
applicants will call their reply evidence. Then the corridor 
evidence begun in Whitehorse will be wound up before going into 
phase 2 - probably by November. 
SEPTEMBER - Sealey, Community hearings Fort Simpson, Wrigley and 
Jean Marie River 
= 5—26 Yellowknife formal hearings 
OCTOBER = =e Community hearings, South Slave Area 
14-24 Yellowknife formal hearings 
NOVEMBER - 3-21 Yellowknife formal hearings 
DECEMBER = — alicoks) Yellowknife formal hearings 
Note 


The Judge indicated that in the City of Yellowknife, community hearings 
may be held in the evenings concurrent with the formal hearing during 
September or October. 


The N.W.T. Brotherhood/Métis Association indicated that it may wish 
to have the North Slave community hearings (Rae and Fort Providence) 
in November. 


Policy and Planning 
ACND Division 
August 28, 1975 
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MACKENZIE VALLEY PIPELINE INQUIRY 
SUMMARY OF PROCEEDINGS 
(TRANSCRIPT VOLUMES 59 & 60) 


Yellowknife, N.W.T. 
AUGUST 21 and 22, 1975 


LOCATION OF THE FOOTHILLS PIPELINE 
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TOPIC: Phase 1: Engineering and Construction of the Proposed 


Pipeline. 


Panel on: Location of the Foothills Pipeline 
DATE: August 21 and 22, 1975 in Yellowknife 


WITNESSESS: Panel on the Location of the Foothills Pipeline. 


- Mr. E.A. Mirosh: 
- Mr. M.A. Fawcett: 
- Mr. L. Bouckhout: 


- Mr. K. Gillespie: 
lukas KGniie iDkaety; qehec 


ae 


Manager, Engineering, Foothills Pipe 
Lines Ltd. 

Supervisor, Surveying, Foothills Pipe 
Lines Ltd. 

Supervisor, Environmental Affairs, 
Foothills Pipe Lines Ltd. 

Engineer, Klohn Leonoff Consultants Ltd. 
Geologist, Sproule Associates Ltd. 


HIGHLIGHTS TRANSCRIPT 
REFERENCE 
(A) Technical/Engineering 
a-l Route Selection 
- The routing differences between the Foothills and Wreoyls 3x9) 
CAGPL lines were described by Mr. Mirosh. The 8333-8340 


central 400 miles of each route are similar with 
differences in the northernmost and southernmost 


200 mile sections. 


Foothills has no Alaskan lateral 


and therefore goes to the east of the CAGPL line 
near Travaillant Lake. Near Fort Simpson, Foothills 
skirts the Ebbuit Hills IBP site adding about 1.5 
miles to their route compared to the CAGPL route. 


- The criteria used to establish the route were Wonks Sy) 
described by Mr. Fawcett as: (1) restrictive terrain, 8342-8349 
(2) environmentally sensitive terrain, (3) wildlife 


and fish, (4) soils, 
to communities, (7) 
considerations, (8) 


(5) route access, (6) proximity 


permafrost and geotechnical 
the shortest possible route. 


On this basis northern and southern 200 segments in 

the Territories were re-routed and the community 
lateral routings were established. Consideration was 
given to other corridor transportation modes such 

as the highway. In this regard only the Little Chicago 
and Gibson Gap areas proved restrictive. The terrain 
sensitivity established by Sproule Ltd. was also 


used although Mr. Fawcett could not recall any Vol. 59 
re-routing resulting directly from it when cross- 8454-8457 
examined by Arctic Gas. In cross-examination by CARC 

and Commission Counsel, the panel indicated that Vol. .59 
the in-house route selection process began in 8467-8470 


September of 1974 and was followed by field studies. 8480-8481 
- The route was established mainly by Mr. Fawcett 
according to his testimony in cross-~examination 


by Commission Counsel. The chronological steps Vol. 60 
leading to the present route were outlined as: 8485-8505 
(1) establishment of a 15 to 20 mile corridor 

from government maps in October of tae, (2) 


identification of physical control points (lakes, 
rivers, etc.) within the corridor on the northern 
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and southern 200 mile segments, (3) establishment 
of a narrower corridor between those control 
points, (4) overflight of the route, 

(5) development of more detailed Maps and stereo- 
photo examination to define a 3 mile wide CORTUAOIa, 
(6) Terrain typing of the corridor by Mr. Drew 

in January, (7) specific route selection within 

the corridor, (8) submission of the route to 
geotechnical consultants (Klohn Leonoff) and 
environmental consultants (Lombard North) and, 

(9) minor route adjustments based on consultants 
comments. Commission Counsel asked for the 
consultants reports that suggested route changes. 
It was pointed out that the route selected was done 
without vegetation and archaeological maps and with 
the only environmental maps used being the 
governments land use series. 


a-2 Terrain Typing and Geotechnical 


- The terrain typing work was described by Mr. Drew. 
In addition to verification and revision of some 
of Dr. Mallards work done for CAGPL, his work 
produced an estimate of terrain sensitivities. 
Field work is continuing to "polish up" the terrain 
typing and some changes will be forthcoming. In 
cross-examination by Commission Counsel, Mr. Drew 
said although there was no field checking prior to 
the application he had subsequently field checked 
the entire route in the N.W.T. plus some of the 
laterals. A second field trip is scheduled for 
September. Mr. Mirosh said that the revised mosaics 
would be ready in about 9 months. He added that 
terrain typing was a preliminary indicator to be 
followed up by geotechnical evaluations. 

- The background of geotechnical work in the areas of 
the Foothills route was given by Mr. Gillespie 
along with two examples of route relocations for 
geotechnical reasons - one at the Bear River 
crossing and the other near Norman Wells. Drilling 
on the southern 100 miles of the route was 
undertaken prior to the application and subsequent 
work will be reported soon. In response to 
Commission Counsel's cross-examination, Mr. Gillespie 
said that no soils map will be made. Drilling will 
be done on a site specific basis to confirm soil 
conditions indicated by terrain typing. 

- Geotechnical reconnaissance was done in January to 
pinpoint river crossing areas for spring 
investigations, according to Mr. Gillespie in 
cross-examination by Arctic Gas. No qualified 
hydrologist was on the reconnaissance crew but Unies 
Ltd. was later engaged to study the hydraulic aspects. 
The route change at the Bear River was because a 
visual inspection showed slump blocks on the 
Original route. No drilling has confirmed this. 
Mr. Drew said that his terrain typing didn't classify 
this as an "old slope failure" because of the scale 
of the work. 

- Foothills plans to chill the gas as far as MP 688 
(station 14) which is just south of the Mackenzie 
River near Fort Simpson, according to Mr. Mirosh 
in cross-examination by Arctic Gas. Arctic Gas 
pointed out that this was within the discontinuous 
permafrost zone where the prime concern with a 
chilled pipeline in unfrozen ground is frost heave. 
Arctic Gas went on to suggest that in the Ebbuit 
Hills re-routing the Foothills line ran through 
soils which were 30% frozen and 70% unfrozen while 
the original Arctic Gas route went through terrain 
that was 90% frozen. Mr. Mirosh indicated that 
the geothermal problems of a warm gas pipeline 
in permafrost were being investigated to satisfy 
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Vol. 59 
8362-8375 
8442-8453 


Vol. 60 
8536-8541 


Wels, (0 
8589-8590 


Worl 9) 
8378-8389 
teh SHS) The 43} SHS) 


Vol. 60 
8560 


Woewls Sys) 
8457-8466 


Volo 
8399-8408 
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REFERENCE 
concerns about unchilled gas beyond station 14. 
It was his belief, however, that it was easier 
to handle thawing of permafrost than freezing of 
non-permafrost in this part of the discontinuous 
permafrost zone. 
a-3 Ancillary Facilities 
- The general location of wharves, stockpile sites WKewla Sy, 
and access roads will be finalized by ongoing 8349-8352 


field investigation, according to Fawcett. Two 
compressor stations (#6 and #8) were abiqaljeuieubllyy, 
relocated for geotechnical and access reasons. 
This in turn resulted in the relocation of 17 other 
stations. Drilling for all ancillary sites will be Vol. 60 
done sometime in the future. 8567 
- Meetings have been held with NTCL, KAPS and DPW 
to discuss wharf sites and, in the case of DPW, the Wells Se, 


location of the pipeline relative to the highway, 8425-8429 
according to cross-examination by Arctic Gas Vol. 60 
and Commission Counsel. Wharf sites will be 8556-8559 
investigated by drilling and will be relocated 

if necessary. Engineering conflicts between the 


highway and the pipeline at River between Two 
Mountains, at Saline River and at Little Chicaqo 
were resolved by moving the pipeline or the highway. 
Foothills environmentalists had no comment on the 
Saline River relocation. 


- Final designs will be done after drilling is done Works 8) 
this summer at the 8 or 10 major river crossings, 8352-8353 
according to Mr. Fawcett in cross-examination by 8466-8467 
Commission Counsel. The balance of the 32 river Vol. 60 
crossings are not considered major and will not 8563-8566 
present any serious geotechnical problems. WO. (Ww 

8567-8569 

a-4 Community Laterals 

- Air photos have been obtained for the laterals and Wolke BY 
field work is to begin this season to confirm 8340-8341 


and refine the route, according to Mr. Fawcett. 

In cross-examination by Commission Counsel, 

Mr. Fawcett said that the Yellowknife - Pine Point 
lateral would be suspended from four highway 
bridges. Meetings were held with DPW and they 
expressed no reservations on this proposal. 

- The laterals were located in the same general way Vols 60 
as was described for the main route, according 8569-8576 
to Mr. Fawcett in cross-examination by Commission 
Counsel. It was pointed out by Commission Counsel 
that the laterals represented more than half of 
the new route. Mr. Bouckhout said that no 
environmental review had been made yet. Mr. Gillespie 
said that no drilling had been done and none was 
planned. Mr. Drew said that no terrain typing 
had been done but it was planned. Commission 
Counsel observed that no one had even "set foot" 
on the laterals yet it represented about one third 
of the total pipeline route. The Judge said that Vol. 60 
it was important to know what had been done and So 7/6=8.570/ 
af no one had set foot on the lateral routes it was 
important to know because this was a new area of 
impact. Mr. Mirosh responded by saying that route Vol. 60 
overflights had been done along with an 8578 
investigation of the river crossings by car. 

Detailed field work is planned for September. 


Vol. 60 
8559-8560 
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- It is imprudent to assert that a northern homeowner Vol 60 
would save $500.00 per year, according to 8578 
Commission Counsel, when the costs are dependent 
on the routing and costs of construction of the 
laterals which are yet to be finalized. The panel 
suggested that the costing was based on a 
consultants opinions and that the conditions on 
the main laterals would not be that much different 
from northern Alberta. 


a-5 Miscellaneous 


- The qualifications of Mr. Mirosh and Mr. Fawcett Wil. BS) 
were questioned by Arctic Gas. Mr. Mirosh 8389-8391 
advised that he had no experience on pipeline Vol. 59 
routing. Mr. Fawcett advised that he had experience 8415-8425 
On routing of high voltage transmission lines and , 
had worked for Union Gas in Ontario. Arctic Gas Vol. 60 
suggested that routing a pipeline was not analogous 8591 
to routing a high voltage transmission line - 
Arctic Gas asked for a list of reports and studies Vol. 59 
upon which the panel relied (as required by the 8392-8394 
Judges rulings). Without this it was difficult for 
them to cross-examine. Foothills undertook to 
supply the list. 

(B) Environmental 
b-1l Routing - General 
- The environmental input for the routing of the Weil, BS) 


Pipeline is not complete, according to Mr. Bouckhout 8356-8358 
Multi-disciplinary field work is now underway along 

the entire route. In response to Arctic Gas's 

questions, Mr. Bouckhout indicated that the 850 miles Vol. 59 
of "new line" (200 miles at both the north and south 8432-8442 
end of the main line in the N.W.T. plus 450 miles 

of laterals) was subjected to a literature review in 

May using available CAGPL, government and other 


information. Site specific information is now being 
assembled by a multi-disciplinary field crew. 
- The route was subjected to a corridor wide envir- Vol. 60 


onmental review on a sectional basis when Mr. Bouckhout 8505-8507 
was an employee of Lombard North, according to 
cross-examination by Commission Counsel. The names 

of the people at Lombard North who did the work 

were listed by Mr. Bouckhout. He stated that no 

formal reports were issued but the environmental 

views were communicated directly to Mr. Ellwood at 


Foothills. 

- A list of the route adjustments undertaken for 
environmental reasons was requested by Commission Vol. 60 
Counsel. Mr. Bouckhout indicated that a list 8507=—8512 


of such recommendations was probably not available. 
A list of Lombard North's recommendations was 
requested. The re-routing around the Norman Range 
to avoid a peregrine falcon area and to avoid 
hydrological problems was cited as a example. 
Arctic Gas asked for the references leading to the WoL, SY) 
statement that the route be 5 miles away from 8394-8398 
Travaillant Lake. 
- The environmental review process was outlined by 
Mr. Bouckhout for Commission Counsel. Initially Vol. 60 
the route was established by Mr. Fawcett with 8514-8534 
some input by Mr. Ellwood. That route was then 
commented on by the environmental group. 
Subsequently field work has been undertaken along 
the entire route by a multi-disciplinary team of 
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biologists and geotechnical and terrain analysis 

specialists. The names of the team were listed. 

Thus far two passess over the length of the 

main line have been made and a report on the 

findings will be published iol; teeulil; INehe, Gils qeleve 

work will be completed until after the 1976 

breakup but some of the areas that have been 

identified for possible changes are: (1) the west 

side of the Norman Range, (2) the crossing of 

Smith Creek near Wrigley and (3) the East Channel 

crossing area. A complete list of anticipated 

adjustments to the route was requested by Commission 

Counsel. The process of handling environmental Well, 'S¥) 
input to the Foothills organization was described. 8470-8472 


b-2 IBP Sites 


-~ The Foothills re-routing to avoid the Ebbuit Hills Wols SY) 
IBP Site was questioned by Arctic Gas by pointing 8398-8399 
out that the Firth River IBP site may be extended 
to take in the Arctic Gas pipeline right-of-way 
so that the impact can be assessed. 

-~ The Foothills Yellowknife lateral as proposed Vol. 60 
crosses 3 IBP sites according to Commission Counsel. 8580-8588 
Mr. Bouckhout was aware of one at Hart Lake and 
advised that consultation with the University of 
Alberta, who operate the site, indicated that they 
were not opposed to the pipeline in that area. The 
large data base built up from the area could be 
used to assess the impact of the line. 


b-3 Willowlake River 


-~ The revised location of the Willowlake River crossing 
did not present any environmental and socio-economic Vol. 60 
concerns that the panel was aware of when questioned 8541-8556 
by Commission Counsel. Commission Counsel then 
pointed out that: (1) the pipeline and highway 
aia’ DOO) TXENS feloveleie Ele qeliclic jooOudate, (4) IxXoueic 
Alexander, an archaeological site, is between them, 
(3) historical grave sites are on that part of the 
route, (4) native people have a fishing spot near 
the crossing, (5) there is an important trapping 
area in the vicinity, and (6) a highway rest stop 
and recreation facilities are proposed nearby. 
Commission Counsel suggested that, in fact, the 
environmental assessment, apart from a broad analysis, 
is yet to be done. 


b-4 Community Laterals 
- Environmental studies on the laterals will be Wells 8 


reported on this fall or winter, according to 8408-8415 
Mr. Bouckhout in cross-examination by Arctic Gas. 


Lombard North's staff who will be doing the work Vlas 
were listed. 8358-8359 
b-5 Miscellaneous 
- Mr. Bouckhout said, in response to Arctic Gas's aes 
questioning, he had not done pipeline environmental Ae ee 


work before he had done transportation corridor 
impact studies. Before joining Foothills in April 
he was employed by Lombard North as protect manager 
on the Foothills work. 


IS) 7/ 
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- Mr. Bouckhout listed the various environmental Weil, GO) 
consultants being used by Foothills. Commission 8512 
Counsel pointed out that no reports by these 
consultants were shown on the list of documents 
Foothills had said were in their possession. 

(c) Socio-Economic 

c-l1 Route - General 

- The CAGPL routing near communities was deemed Woks 158) 
reasonable by Foothills until it could be shown 8475-8478 
otherwise, according to Mr. Fawcett in cross- 
examination by the N.W.T. Indian Brotherhood/Métis 
Association. The route may be changed at Fort 
Good Hope but this hasn't been carried forth yet. 

- There has been no socio-economic input into the Vol. 60 
route location, according to Mr. Fawcett in cross- 8534-8535 
examination by Commission Counsel. In re-examination 
Mr. Fawcett indicated that the route had been Vol. 60 
influenced by trapping areas near Travaillant Lake 8588-8589 
and Fort Simpson and a compressor station had been 
moved away from Good Hope. 

- The route adjacent to Travaillant Lake and South of Wolk, 158) 
the Mackenzie River avoids trap lines as identified 8472-8475 


on the government land use maps, according to 

Mr. Bouckhout in cross-examination by the N.W.T. 
Indian Brotherhood/Métis Association. Foothills would 
try to avoid areas of fur bearing animal concentration 
as much as possible. 


c-2 Transportation 


- Foothills has not decided which of the existing 
transportation systems it will be using in the Delta 
area, according to Mr. Fawcett and Mr. Mirosh 
in cross-examination by ITC/COPE. ITC/COPE pointed 
Out the concern the people of Tuktoyaktuk had about 
the use of barges on the Eskimo lakes. 


(D) Miscellaneous 


- The Judge ruled against the proposal by Foothills to 
present their evidence on "Canadian Natural Gas 
Requirements and Supply". 

- The Judge indicated that he wanted to complete the 
Foothills Phase 1 evidence in the two weeks of 
hearings starting on September 15th. He also 
suggested combining Phases 2 and 3 to avoid duplicatin 
evidence. 


Policy and Planning (ACND) 
Division, 
September 3, 1975. 
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Phase I: Engineering and Construction of the Proposed 
Pipeline 


Panel of Foothills Pipelines on Hydraulics and Connecting 
Hacigeeeues 


September 15, 1975 in Yellowknife 


WITNESSES: Foothills Panel consisting of 


E.A. Mirosh: Manager, Engineering, Foothills Pipelines 


R.M. Lazerte: Supervisor, Compressor Station Design, Foothills 
Pipelines 


D. Hensch: Supervisor, Facilities Planning, Alberta Gas 
Trunk Line 


HIGHLIGHTS TRANSCRIPT 


REFERENCE 


A. Technical Engineering 


a-l General 


The five main differences between the Arctic Gas Whos Gal 
and Foothills projects were described by Mr. Mirosh 8625-8627 
as: (1)) Foothills has’ no Alaska Vateral and sizes 

its pipeline at 42" compared to CAGPL's 48", (2) 


CAGPL proposes to use a .720" wall pipe at 1680 psi 
as opposed to Foothills 0.540" wall pipe operated 
at 1250 psi (and tested to 1440 psi), (3) Foothills 
will cease chilling south of Fort Simpson while 
CAGPL proposed to chill to the 60th parallel and 
from there to Zama Lake it will operate with a 
freeze thaw cycle, (4) Foothills will be an all— 
Canadian line building up to 2.4 billion cubic 

feet (bcf) per day over 5 years while CAGPL 
proposes to carry ultimately 2.25 bcf per day 

from each of the Prudhoe Bay and Mackenzie Beaufort 
areas and, (5) Foothills proposes to use 24,000 hp. 
units to drive the compressors while CAGPL proposes 
to use 30,000 hp. units. 


a-2 Pipeline Design 


The physical properties of the gas to be received Werks Gill 
by the pipeline were described by Mr. Lazerte. 8634-8636 
The two "non-standard" requirements for water 

vapour and heavy hydrocarbons are due to the 

unique pressures and temperatures of this pipeline. 


The hydraulic analysis procedure was described by Weyl {ail 
Mr. Hensch. The throughput of 2.4 bcf was based 8644-8646 
On studies of Delta reserves and Canadian markets Wroyll, ull 
according to Mr. Mirosh. With this throughput a 8627-8629 


42", 0.540" wall, 1,250 psi pipeline with 24,000 

hp. compressing units spaced at 48 to 50 miles 

would result in minimum service costs. Mr. Lazerte Wels lb 
explained how the build-up of gas was tied to 8636-8642 
reserves, deliverability and markets. He pointed 
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out that in the first year all gas is assumed to 

come from Taglu and that equipment installation 

at compressor stations would be staged. In some 

cases chilling equipment would be installed ahead 

of the compression equipment. The entire Foothills WO Gal 
system would tie into the Westcoast, AGTL and 8630-8631 
AGTL (Canada) systems as described by Mr. Mirosh. 


- Many alternative pipe sizes and compressor station Wolk, Gil 
horsepowers were investigated before arriving at 8646-8648 
their proposal, according to Mr. Hensch. In cross- 
examination by Arctic Gas, Mr. Mirosh pointed out VO, ll 
that the 1,250 psi pressure was chosen over 1,440 8657-8666 


psi for metallurgical reasons and because it matched 

supply with market demand. The pressure could be 

increased to 1,440 psi if the increased volume of 

gas could be justified. The operation at 1,250 psi WO Gal 
will give operating experience with a known pipeline 8677-8681 
in a unique permafrost condition before increasing 

to the unique 1,440 psi. Arctic Gas questioned 

whether pipe of the roughness indicated in Foothills 
throughput calculations was in fact available. 


- The crack propogation problem was the principal Wolk, Gil 
reason for decreasing the operating pressure from 8629-8630 
1,440 psi to 1,250 psi, according to Mr. Mirosh. Wolk. Gib 
In cross-examination by Arctic Gas Mr. Mirosh 8666-8669 


said that Foothills had done no studies on crack 
arrestors although some were planned. 


a-3 Compressor Stations 


—- The operation of the aerial cooler at station 17 WO. Gil 
was described by Mr. Lazerte in cross-examination 8669-8672 
by Arctic Gas. Arctic Gas suggested that under 
certain ambient conditions the outlet temperature 
could exceed 80° which is deemed undesirable. 


- The excess horsepower at station #1 is to account Woks Gil 
for fluctuations at the processing plant, according 8633-8634 
to Mr. Lazerte. This and the location of the WOE Gil 
station were questioned by Arctic Gas in cross- 8672-8676 
examination. 

- The 24,000 hp. units were chosen because they are WOlLG Gal 
available, proven and their size conforms to the 8642-8643 
temperature constraints of the pipeline, according 
to Mr. Lazerte. He disagreed with Arctic Gas' WO, Gil 
assertion that the capacity of the chillers cannot 8687-8689 


be increased to lower the gas discharge temperature 

much below 25°F because of surging and choking of 

propane flow. There is no provision for restrictions Vol. 61 
on the Foothills part of the system caused by 8689-8691 
compression failures on the southern part of the 

system (AGTL etc.) 


- Foothills intends to operate at above 32°F south of Welk (eal 


Fort Simpson because of the decreasing amount of 8651-8657 
permafrost, according to Mr. Mirosh in cross- 
examination by Arctic Gas. Station 14 was a subject 


of interest to Arctic Gas. Mr. Mirosh explained 
that a gas heater at that station would keep the 
temperatures of the gas above freezing but its 
notation had been overlooked on the drawings. There 
would be a total of five such units operated as trim 
heaters. 
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a-3 Compressor Stations (Cont'd) 


The effect of compressor or chilling unit outages 
was discussed by Mr. Hensch. In cross-examination 
by Arctic Gas Mr. Hensch explained that if a 
station chiller was 'out' the excess capacity of 
the upstream station would be relied on to make 
sure the gas temperature didn't exceed 32° after 
compression. Studies on the effects on the gas 
temperatures of the soil around the pipe under 
these conditions have not been done but Mr. Mirosh 
suggested that perhaps the problem could be 
minimized by cutting back the station horsepower. 


a-4 Community Laterals 


The Yellowknife community lateral would operate 
at temperatures above 32°F but no studies have 
been prepared on the consequences according to 
Mr. Mirosh in cross-examination by Commission 
Counsel. It was pointed out that this lateral 
was a small diameter, low velocity line that 
wouldn't contain enough (temperature) energy 

to cause environmental disruption. 


a-5 Miscellaneous 


Items previously requested by the Inquiry were 
filed by Foothills: (1) the spare capacity in 
the AGTL system, (2) detail on the capital costs 
and the proportions of public financing for the 
Foothills project, (3) details on the costing of 
gas to northern communities, (4) charts on river 
crossings, (5) corridor composit maps and 
memorandum requested by Commission Counsel and, 
(6) reports by Klohn Leonoff on route adjustments. 


Environmental 


b-1 Miscellaneous 


The location of denning areas near Travaillant Lake 
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Wella will 
8648-8651 
Wien {oil 
8682-8687 


Wells Gul 
8693-8697 


Wells al 
8614-8617 


Woke il 


and Thunder River, reports relied on by environmental 8616-8618 


consultants, and the route adjustments recommended 
by those consultants were filed as exhibits with 
the Inquiry in accordance with previous requests. 


The location of International Biological Program (IBP) Vol. 61 


sites and grave sites referred to in the cross- 
examination of the 'Location' Panel by Commission 
Counsel was clarified by counsel for Foothills. 
The pipeline location does not conflict with grave 
sites and crosses only one of four IBP sites 
according to Foothills. 


Socio-Economic 


nil 


Miscellaneous 


d-1 Statement by United Steelworkers of America 


The presentation of the Steelworkers was read by 


Mr. Len Stevens, area representative for the Prairie 


Provinces and NWT. The Steelworkers believe that 
any development must be part of a comprehensive 


8618-8625 


Wiens Gal 
8599-8614 
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d-1 Statement by United Steelworkers of America (Cont'd) 
a ES WO ERO ES SOUS TAME EECA 


energy policy. They expressed concern about the 
staggering social costs for those excluded from the 
decision-making process. The special problems of 


the 


ie 


The 


project were outlined as: 


The disruption to the steel industries called 
on to produce the material for the project. 

The Canadian steel industry is not capable 

of producing the pipe, and employment generated 
by the project would be short-term. 


The national economic ramifications of the 
project would be serious. 


The environmental impact of the project is 
unclear. The cost of this damage would be 
born by the residents of the Territories 
and the Native people especially. It would 
be grossly unjust to decide on a pipeline 
before settlement of land claims. 


benefits of the pipeline would accrue to corpora- 


tions in the form of higher profits while the costs 
accrue to other groups in society. Other options 
such as a railroad should be investigated in light 
of a national energy policy. The "energy crisis" 
blackmail should not be allowed to make people 
believe the pipeline is an all or nothing project. 


Policy and 


Planning 
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October 20, 


UND 


TRANSCRIPT 
REFERENCE 


165 


MACKENZIE VALLEY PIPELINE INQUIRY 


SUMMARY OF PROCEEDINGS 


(TRANSCRIPT VOLUMES NOS. 61-A, 62) 


FOOTHILLS PIPE LINES LTD. - PIPELINE DESIGN 
a EN 
YELLOWKNIFE, N.W.T. 
SEPTEMBER 15 AND 16, 1975 


TABLE OF CONTENTS 


PAGE 
TECHNICAL/ENGINEERING 
a-l General 16¢ 
a-2 Right-of-Way 16¢ 
a-3 Ditching 167 
a-4 Pipe Stress 167 
a-5 Frost Heave and Thaw Settlement 167 
a-6 Above-Ground Piping 168 
a-7 River Crossings 168 
a-8 Block Valves 169 
a-9 Miscellaneous 169 


166 


TOPIC: Phase 1: Engineering and Construction of the Proposed 
Pipeline 


Panel of: Foothills Pipe Lines on Pipeline Design 
DATE: September 15 and 16, 1975, in Yellowknife 


WITNESSES: Foothills Panel consisting of: 


E.A. Mirosh: Manager, Engineering, Foothills Pipe Lines 
A.F. Bauer: Supervisor, Construction, Foothills Pipe Lines 
G. Walker: President, Canuck Engineering Limited 


P.G. Glockner: Consultant to Foothills Pipe Lines Ltd. 


HIGHLIGHTS: TRANSCRIPT 


: ‘ F REFERENCE 
A. Technical/Engineering 2 ee 


a-l General 


- The differences between the Foothills and Arctic Gas Vor ol=A 
proposals, as outlined by Mr. Mirosh were: (1) Foothills 8700-8701 
provoses single major river crossings while CAGPL 
proposes dual crossings, (2) Foothills proposes a 
60 ft. right-of-way with a 60 ft. construction strip 
while CAGPL proposes a 120 ft. right-of-way and 
(3) Foothills does not propose to use any intermediate 
block valves. 

- The structural considerations involved in assessing the Vol. 61-A 
pipeline's integrity, as outlined by Dr. Glockner, 8729-8733 
are: (1) hoop stresses, (2) longitudinal stresses due 
to internal pressure, (3) longitudinal stresses due to 
temperature changes, (4) bending and deformation due 
to frost heave, (5) stresses due to settlement, 

(6) stresses at bends, (7) stresses in pipe surrounded 
by soils with zero shear stress (i.e. muskeg) and 
(8) stresses due to axial temperature gradients. 

- The permafrost, extreme cold and frost heave are special Vol. 61-A 
considerations, according to Mr. Bauer. The pipe 8712-8718 
would be bent to suit the ditch contour. Detailed 
soils information would be used to assess bedding, 
padding and backfill requirements. Different ditch 
specifications would be made for the various conditions 
considering cross-drainage, erosion, revegetation and 
slope stability. 


a-2 Right-of-Way 


- The payment for land use would be limited to a 60 ft. Woks (aL 
right-of-way according to Mr. Mirosh in cross- 8766-8767 
examination by Arctic Gas. The 69 ft. working surface 
would be cleared except in a few locations. 

- An additional 10 ft. would be required if looping occurred 
according to Mr. Mirosh and Mr. Bauer in Gross-exeuimacion. oe 
by ITC/COPE. The code has inter-pipe distance CRESS IN 
requirements. Permafrost and frost bulb interaction 
would also have to be considered. 

- The 60 ft. right-of-way would be owned by Foothills while Vol. 62 
the 60 ft. working surface would be leased for 8823-8829 
construction, according to Mr. Mirosh in cross- 
examination by the N.W.T. Indian Brotherhood/Métis 
Association. The operation and maintenance activities 
would be confined as much as possible to the 60 ft. 
right-of-way. 

- A working zone up to 280 ft. wide would be required at Vol. 62 
about one dozen river crossings or where conventional 8837-8844 
heavy equipment is prohibited due to excessive 
grades etc. 
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a-3 Ditching 
- The ditch would be dug to certain specifications based Wolk, 6H 
on subsoil investigations and then the pre-bent pipe 8859-8868 
would be immediately installed, according to Mr. Bauer 
in cross-examination by Commission Counsel. Counsel 
asked for a prototype ditch specification. In re- 
examination, Mr. Walker pointed out that ditching wot. 82 
following bending and welding is the same for both Bees ele 
applicants in ar¢tic construction. 
a-4 Pipe Stresses 
- Data from detailed field tests will be used in the Vol. 61-A 
assessment of pipe stresses, according to Dr. Glockner 3) 7) Sho 1857) Sh 
after describing the assumptions he made in his 
calculations which are deemed extremely conservative. 
Arctic Gas suggested that the criteria established by Vol. 62 
Dr. Glockner wouldn't be vossible to achieve in the 8763-8766 
field. Mr. Mirosh said that he had not reviewed 8784-8786-d 
Dr. Glockner's work but he agreed with the approach. 
The stress analysis used an internal pressure of WOLs 4 
1,250 psi. The 1440 pressure was not studied. There 8786-h-8789 
is no substantial difference in the approach to stress 
analysis between Arctic Gas and Foothills, according Weil. O2 
to Commission counsel's cross-examination of 8829-8837 
Dr. Glockner. A secure and safe pipeline can be built. 
It was emphasized that the assumptions presented in 
chief were not the limiting ones. In re-examination 
by Foothills and Arctic Gas it was explained that 
those assumptions were limited to the plastic range. WO; 62Z 
Plastic deformation would permit much more displacement 8879-8887 


of the pipe before it failed. 
- A report on crack arrestors will be available soon, 
according to cross-examination of Dr. Glockner by Arctic Vol. 62 
Gas. The work examines the stress concentrating effects 8786-d-8786-h 
of arrestors. 


a-5 Frost Heave and Thaw Settlement 


- Frost heave would be limited, according to Mr. Mirosh Vol. 61-A 
by: (1) soil replacement, (2) drainage of water, 8701-8704 
(3) insulation, (4) surcharge or deep burial, and 


(5) restraint. 
- The pipe stress theory related to frost heave was given Vol Ol A 
by Dr. Glockner. The criteria used has not been applied 8737-8748 


to any operational pipeline according to Dr. Glockner Vol 61—A 

in cross-examination by Arctic Gas. 8749-8755 
- The Brooker mathematical model is being refined to 

account for the effects of water movement, according Woks 62 

to Mr. Mirosh in cross-examination by Arctic Gas. A 8767-8771 


second model developed by Dr. Colter at RMC is being 
used as a check. 

- Three of the frost heave control measures proposed by Viole 62 
Foothills were questioned by Arctic Gas: (1) the tS) 7) ak ey) ES} 
drainage of water was said to be impractical because 
it would be frozen, (2) insulation around the pipe 
was said to have little long-term effect and (3) the 
use of frost anchors was questioned. In cross- 
examination by Commission counsel, Mr. Mirosh said Vols, 62 
that the frost heave solutions had not yet been approved 8844-8848 
by the environmentalists because the designs were not 
done. This is also the case with the environmental Wolo GP 
effects of thaw settlement. 8848-8854 
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a-6 Above-Ground Piping 

- Above-ground piping will occur on the Yellowknife - Vol. 61-A 


Pine Point lateral and at compressor stations, according 8706-8709 
to Mr. Mirosh. Overhead river crossings have not been 

discounted. In cross-examination by ITC/COPE, 

Mr. Mirosh said that the Yellowknife lateral pipe would Weoley 


be carried on existing bridges at Kakiska River and 8817-8819 
two other rivers. 

- Engineering factors to be considered in above-ground Voll Oe 
river crossings are: (1) amount of earth moving on 8868-8873 
steep banks (2) bank erosion, (3) access and 


(4) disturbance, according to Mr. Walker's cross- 
examination by Commission counsel. Overhead crossings 
should be limited in the Arctic. Originally the 

Steep Creek crossing was considered as a potential 
overhead crossing but this has subsequently been changed. 


a-7 River Crossings 


- The design of river crossings was explained with examples 


by Mr. Walker in chief and in cross-examination by Wilks GALorn 
ITC/COPE. The Swimming Point crossing would be done 8720-8727 
from a pad on one bank. The pipe would be welded in Voila 102 

sections as it is pulled into the channel trench. At 8819-8823 


Fort Simpson the crossing would have to be excavated in 

a combination dredging/dragline operation because of 

the cobbly nature of the soils. Smaller river crossings 
would be done from the ice in winter using side booms. 
Generally, single river crossings are favoured (over dual 
crossings such as proposed by CAGPL) since design can 
satisfy problems of pipe security without the cost of 
doubling the line. 

- The hydrological and hydraulic data were obtained from Wolls G2 
Klohn Leonoff, Unies and the published data of CAGPL, 8776-8784 
according to Mr. Walker in cross-examination by Arctic 
Gas. The final river crossing design wouldn't be done 
until a permit is received according to Mr. Mirosh. 

Mr. Walker explained that the approach to the preliminary 
design was a function of the available data base and 

the philosophy of the design approach. Generally, a 
"worst case' disturbance was taken such as at Swimming 
Point where the worst scour was assessed to be greater 
than that assumed by CAGPL. 


- The single versus dual approach to major river crossings 
was discussed by Mr. Mirosh in cross-examination by 
Arctic Gas. Foothills approach was to be more Vol. 61-A 
conservative in the design of a single crossing by 8755-8761 
burying deeper etc. As an example, the Swimming Point 
epee would be buried about 25 ft. below the river 

ed. 

- The contingency plan for the failure of a single crossing 
was questioned by ITC/COPE. Mr. Mirosh explained that Vole 62 
Foothills philosophy was that one pipe crossing 8791-8794 
designed properly was as good as two. If there was a 
failure, restoration would have to take place no matter 
what environmental conditions prevailed. It was pointed 
out that even with a dual crossing a failed section would 
have to be secured. These contingency plans were also the 
subject of cross-examination by Commission counsel. 
Mr. Mirosh indicated that temporary repairs could be 
made. No consultation had taken place with the 
environmental people in this problem. 


WOlis (7 
8873-8878 
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a-8 Block Valves 

- Intermediate block valves are not necessary because of VO: mn 
the decreased risk of third party damage to the pipeline 8704-8706 
in the remote regions of the North, according to 
Mr. Mirosh. In cross-examination by Arctic Gas it was 
pointed out that the effort to maintain these remote pore 
valves and the cost (about one million dollars for each SUS eANTE 
of the 17 valves that would be required) were 
considerations. This was reiterated in the cross- 
examination by ITC/COPE. They pointed out that perhaps 
the valves would be required if the pipeline is Vol. 62 
considered as part of a transportation corridor (roads, 8809-8813 
transmission lines, oil pipelines) and when the 
possibility of looping is considered. Mr. Mirosh 
said that the valves could be installed later if required. 

- The elimination of the block valves doesn't propose Wels G2 
much difference from CAGPL, according to Mr. Mirosh 8854-8859 
in cross-examination by Commission counsel, since the 
same amount of gas would be exposed in each case if 
a rupture were to occur. Generallv, valves are to 
facilitate looping and do not change the safety of the 
line. This would decrease the duration of a gas escave 
in the event of a pipe failure. The decision to 
eliminate the intermediate block valves has not been 
specifically referred to the environmental and socio- 
economic consultants. 

a-9 Miscellaneous 

- The soils drill hole data was obtained from AGTL through Vol. 62 
its involvement in the CAGPL group, according to 8767 
Mr. Mirosh in cross-examination by Arctic Gas. 

- Fifty percent of the line was assumed to require Vol. 62 
counterweights, according to Mr. Bauer in cross- 8775-8776 
examination by Arctic Gas. This was used in arriving 
at the construction plan and cost estimates. 

- The Judge asked that the work done by Foothills relating Vol. 62 
to the possibility of transporting Alaska Gas be 8794-8808 
provided to the Inquiry. This arose during the cross- 
examination by ITC/COPE from questions relating to 
hydraulic studies of the cross delta route. 

- The amount of flexibility in the location of compressor Vol 62 
stations is governed by hydraulic considerations, 8813-8817 


dependent on station horsepower, and temperature 
variations in the line, according to Mr. Mirosh in 
cross-examination by ITC/COPE. For operation maintenance 
convenience the horsepower at each station should be 

kept the same. With the 24,000 h.p. units proposed, the 
stations could be moved about 34 mile either way if 
environmental or social conditions dictated. The exact 
Station locations won't be decided on until after final 
design. 
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TOPIC: Phase 1: Engineering and Construction of the Proposed Pipeline. 


Panel of Foothills Pipe Lines on Communications 


DATE: September 16, 1975 in Yellowknife 


WITNESSES: Foothills panel consisting of: 


E.A. Mirosh: Manager, Engineering, Foothills Pipe Lines. 
W.R. Scrimes: Private Consultant. 
HIGHLIGHTS: TRANSCRIPT 
as a oe REFERENCE 


Technical/Engineering 


a-l General 


- The main differences between the Foothills and Arctic Gas Woks OF 
communications proposals were outlined by Mr. Mirosh 8888-8890 
as: (1) CAGPL proposes to lease channels from Telesat 
Canada while Foothills proposes to use existing CN 
facilities modified as required, (2) CAGPL proposes its 
operation center in Calgary, while Foothills proposes 
to use Yellowknife and (3) CAGPL requires two to three 
times the number of channels required by Foothills. 

-~ CNT knows northern conditions and has an existing infra- Vols 62 
structure adequate to meet the pipeline needs, according 8890-8893 
to Mr. Mirosh. A 300-voice channel micro-wave system 
will be completed by CN as far as Inuvik by 1976. This 
is sufficient for the needs of Foothills and others. In 
the event of damage to the system CN can route 
communications by 4 alternative routes as described by 
Mr. Mirosh. The compressor stations would be designed to 
operate within established limits on the last command 
received or, alternatively, could be manned. 

- The use of Telesat by CAGPL has been indicated in recent Nielk, OF 
newspaper reports, according to Mr. Scrimes. This would 8896-8898 
duplicate facilities already available. Foothills would 
make limited use of portable satellite stations primarily 
during construction although they would be used to a 
limited extent during the operation stage. 

- Arctic Gas would utilize CNT, AGTL, etc., as common Vol 62 
carriers even if they did use the Telesat system, according 8903-8904 
to counsel for Arctic Gas. 

- Foothills, as a separate company from AGTL or WestCoast WObs 4 
requires its own control center in the N.W.T. despite 8923-8926 
the fact that its executive offices are in Calgary, 
according to cross-examination of Mr. Mirosh by Arctic 
Gas. Arctic Gas suggested this was an unnecessary 
duplication of facilities and questioned the choice of 
Yellowknife over places on the main line such as Fort Simpson. 

Mr. Mirosh explained the choice was made because of good 
communications, the size of the town of Yellowknife with 
its social amenities, and the fact that it is a government 
Centre. 

- A maximum one-third of the CNT's 300 channels would be VO O 
used by Foothills, according to Mr. Scrimes. The 300 8900-8902 
channel system could be expanded if necessary by 
installation of additional multiplex equipment. The 
Operation of the pipeline requires four categories of 
service: (1) speech (2) telex (3) mobile radio and 


(4) data transmission. These were exvlained by Mr. Sevimess = oe 


8926-8929 


eS 


TRANSCRIPT 
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In cross-examination Arctic Gas pointed out that 

they would only use 300 channels or one-third of the 

900 channels in the transponder it would lease from 

Telesat. Foothills would require a maximum of 100 

channels in its proposal. Upon being read the previous Vol 62 

evidence of Arctic Gas' communications witness, 8936-8941 


Mr. Scrimes said it was not clear what type of channels 
were being referred to when it was stated that a maximum 
of 66 channels would be required from Calgary to 

Fort Simpson. It was evident that Arctic Gas would 
require more channels because of the greater length of 
their pipeline (Prudhoe Bay to the 49th parallel) and 
the greater number of compressor Stations. 


a-2 Security 


- The safety of the satellite and the earth stations BS) ONE WOlle ©2 
some concern, according to Mr. Scrimes. The life span of 8898-8900 
Aniks 1, 2 and 3 is 9 years which is less than half 
the life span of the pipeline. The launching of these 
satellites is dependent on the United States. Also, 
foreign surveillance of satellite communications has been 
reported and satellites could be shot down by a foreign 
power. A terrestrial system is as secure or more secure 
than a satellite system. 


- The risks are the same for the earth stations and the Vol. 62 
micro-wave towers in each system, according to cross- 8904-8910 
examination of Mr. Scrimes by Arctic Gas. It was pointed 


out that duplicate earth stations would be required at 

each site to utilize Anik 3 which operates at a different 
frequency. The spacing of the existing micro-wave towers 
compares favourably with the compressor station intervals. 
Only 1 additional active and 2 additional passive stations 
would be required. If a main line repeater station is lost, 
the alternative micro-wave routings would permit operation 
of the stations on each side from both ends. 

- There is a rumour that the U.S. military advised against WOLs GF 
the use of a satellite system on the Alyeska line for SMO BOYS) 
security reasons, according to Mr. Scrimes in cross- 
examination by Arctic Gas. Alyeska used a combination of 
micro-wave and satellite systems. Mr. Mirosh emvhasized 
that the prime reason for utilizing a terrestrial micro- 
wave system over a satellite system was to avoid duplication 
of facilities rather than for security reasons. 


Environmental 
nil 
Socio-Economic 
c-l General 


- The impact of the proposals on the other uses of telephone, Vol. 62 
radio and T.V. circuits was questioned by the Judge. 8929-8934 
Mr. Scrimes explained that the basic telephone system now 
existing has a capability far in excess of the needs of the 
north. Use by the pipeline company will lead to an 
upgrading of service and to lower service costs because of 
pipeline-related revenue. The CRTC, CBC and a few private 
companies provide for T.V. service through Aniks 1 and 2. 

This is the single thing Telesat can provide best. Most 
radio (CBC), except for local stations, is provided by 
satellite and is regulated by the CRTC. CNT provides the 
basic business and personal communications services. 
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- The expansion of service resulting from the use of Whonba, (74 
CNT by Foothills would only benefit Trout Lake, 8934-8936 
according to Arctic Gas in cross-examination of 
Mr. Scrimes. 
- There will be some communications problems during the 
initial stages of construction, according to Mr. Scrimes Vols, 62 
in cross-examination by the N.W.T. Indian Brotherhood/ 8941-8947 
Métis Association, but these would be straightened out 
within a month or six weeks. Construction camp pay 
phone use will tax the system somewhat. Improvements such 


as direct long-distance dialing would be introduced. The 
communications problems that occurred in Alaska were 
described. Most of these problems arose because there 
was no system in existence (such as CNT) at the time work 


began. 
-~ The common carrier would provide all the equipment, Wells OF 
engineering and services directly related to the 8947-8957 


communications system, according to Mr. Scrimes in cross- 
examination by ITC/COPE. The existing system has the 
necessary capability but not all the equipment is installed. 
The experts think that if Foothills took 100 channels, 
leaving 200 channels for other use, the system would provide 
adequate service. Temporary satellite communications could 
be used to relieve the load if necessary. The highest 
demand would occur during construction. 

- Private subscribers probablv wouldn't pay for the additional 
equipment required to expand the communications facilities, Vol. 62 
according to Mr. Scrimes in cross-examination by 8958-8965 
Commission Counsel. The allocation of capital, 
maintenance and service costs would be a decision for the 
regulatory agency. Commission Counsel suggested this 
could be a part of the contract between CNT and Foothills. 

Mr. Scrimes said he was not aware of any studies to predict 
the number of calls that might be made during construction. 
He pointed out that the number of pay phones provided 

would be negotiated by the Unions. 
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Phase I: Engineering and Construction of the 
Proposed Pipeline. 


Panel of Foothills Pipe Lines Ltd. on Compressor 
Station Design 


September 17, 1965 in Yellowknife. 


WITNESSES: Foothills panel consisting of: 


ReAwe Miroshmr: Manager, Engineering, Foothills 
Pipe Lines. 


R.M. Lazerte: Supervisor, Compressor Station 
Design, Foothills Pipe Lines. 


P. Beer : Senior Engineer, Foothills Pipe 
Lines. 
HIGHLIGHTS TRANSCRIPT 
REFERENCE 


A. 


Engineering/Technical 


a=l 


General 
The differences between the Foothills and Werks (53 
Arctic Gas approach to compressor station design 8970-8978 


were outlined by Mr. Mirosh as: (1) CAGPL's site 
requirements are 25 acres for each of its 18 
stations while Foothills requires only 11 acres, 

for its 17 stations, (2) CAGPL proposes to build 
two 6,000 ft. and six 2,400 ft. airstrips while 
Foothills plans on using helicopters, (3) CAGPL 
plans to install refrigeration units in the early 
years only where they have operational compressors 
while Foothills plans to install refrigeration 
ahead of compression at some intermediate sites 

to control gas temperatures, (4) CAGPL's gas 
temperatures will fluctuate above and below 32°F 
south of Fort Simpson while Foothills plans to 
maintain gas at above 32°F south of that point and, 
(5) CAGPL plans to ship 450 MMCFD in the first 

year over and above that which Foothills plans and 
deems necessary for the Canadian Market (800 MMCFD). 
Mr. Mirosh went on to describe how the system would 
be operated from the Yellowknife headquarters. The 
stations would be unmanned, self-sufficient, fail- 
safe and locally "smart". To decrease the likelihood 
of unscheduled shutdowns a 'Maintenance Information 
System' for the compressor stations would be 
developed to sound alarms if unexpected wear occurred 
at the stations. 


The propane refrigeration process was described Woils GS 
by Mr. Lazerte. 8986-8989 


The type and size of the major rotating equipment WO Of 
used in the compressor stations was described by 8992-9000 
Mr. Beer. Of the 17 stations, the northermost 13 

would have compression with chilling, three would 

have compression only and the most southerly station 

would have compression with aerial cooling. 


a-2 


ass 
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Size of Station Area 


The area required for the stations was determined Wells Gs} 
after investigating the AGTL stations in Alberta 8978-8986 
and the size and layout of the proposed equipment, 

helipads and sewage lagoon, according to 

Mr. Lazerte. Consideration was given to buildings' 

Spacing for safety, compactness for minimun 

environmental disturbance, codes, personnel require- 

ments, repair requirements, road network require- 

ments, living areas remote from operating areas and 

cost. A typical layout was described with the aid 

of a slide. In cross-examination by Arctic Gas, Vol 63 
Mr. Lazerte indicated that, if looping occurred, 3 9011-9019 
additional acres would be required along with the 9023-9024 
appropriate amount of borrow material. The pads 

would be used to house both pipeline and compressor 

station construction crews. Mr. Mirosh said that 

there had been no environmental advice on the 

effects of later expanding of the site to permit 

looping. 


Access 
Access to stations would be by helicopter WOK OS 
Supplemented by fixed wing aircraft from lakes, 9019-9021 
etc., according to Mr. Mirosh in cross-examination 


by Arctic Gas. Environmental advice endorsed the 
fact that long airstrips wouldn't be built. 


The stations would be manned in the first few Wels 3S 
years while they were being debugged and then 9044-9049 
the manpower would shift to maintenance jobs 

based in the communities, according to cross- 

examination of Mr. Mirosh by ITC/COPE. Nearly 

all AGTL's stations are unmanned. ITC/COPE 

questioned the relative impact of damage done by 

airstrip construction compared to damage caused 

by other access methods during planned and unplanned 
shutdowns. Mr. Mirosh explained that a combination 

of winter roads (which have been available down the 

valley in the past), large helicopters and existing 
airstrips, frozen lakes, etc., would be used. This 

was pursued in Commission Counsel's cross-examination. 
Details of the type and frequency of flights were WOls Os 
requested as well as a list of the permanent and 9061-9069 
snow (winter) roads that would be used. 


a-4 Water, Sewage and Solid Waste 


Details of the water, sewage and solid waste facilities 

were pursued in cross-examination by ITC/COPE. Water 

sources adjacent to the station site would be used Vol. 63 
Or water would be hauled. Sufficient water storage 8989-8992 
(1,000 barrels) would be provided at each station 9033-9044 
to last 28 men 10 days. No fire fighting water is 

planned. The panel was not certain of the public 

health ordinance requirements concerning the 

distance a lagoon must be from an occupied site. 

The suggestion was made by ITC/COPE that lagooning 

is not permitted in Alaska and package treatment 

plants are required. Foothills indicated its plans 

are not yet finalized. ITC/COPE referred the panel 

to a DOE report by Grainge on camp waste disposal. 

Solid wastes would be incinerated but no details are 
available on this yet. Similarly no final decision Vol. 63 


has been made on the disposal of pipeline conden- 9052-9053 
sates and other harmful substances such as toxic ee oo 


lubricants, etc. 
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a-4 Water, Sewage and Solid Waste (Cont'd.) 


The stability of sewage lagoons on permafrost 
terrain was questioned by Commission Counsel. 
Mr. Lazerte pointed out that the lagoon was 
within the 5 foot pad and would be bermed. 
Insulation could be used if required or a 
treatment plant could be used. No conclusion 
has been reached on the best type of treatment 
plant. The disposal of lagoon effluents to 
swamplands is being investigated by consultants 
and the method shows some promise although it 
is not the intent at this time. The environmental 
people have not yet approved of this idea. 


The discussion on water and sewage was confined 

to the operation stage and not the construction 
stage, according to Mr. Mirosh inecrOss— 

examination by Commission Counsel. The construction 
aspects would be dealt with by a subsequent panel. 


a-5 Noise 


a-6 


ala) 


The factors affecting the noise level at compressor 
stations were described by Mr. Beer. Generally 

the noise would be kept to 60 dBA at the fence 
line. In cross-examination by Arctic Gas, Mr. Beer 
said that surveys of plants in Alberta give a 
general indication that this objective is possible. 
Mr. Lazerte described the two detailed sound 
surveys conducted by Foothills. 


The noise-carrying effects of humidity, temperature, 
terrain type, surface cover (snow, water) were 
pursued in Commission Counsel's cross-examination. 
The nature of the noise emitted by a station 

during normal operation and blowdown was described 
with particular reference to stations #1 and CO4. 
Mr. Beer said that no specific studies had been 

done on the noise characteristics of each station. 
This would be done during final design. Oommission Counsel 
pointed out that a U.S. study on Alaskan Arctic Gas' 
proposal suggests that the normal station noise 
would carry to a radius of 1.3 miles and blowdown 
noise would carry to a 15 mile radius. The panel 
suggested that this was without attenuation devices. 
Environmental people will be involved in identifying 
sound-sensitive wildlife and acceptable noise levels 


TRANSCRIPT 
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Wieks (5S) 


9082-9091 


VOU OS 
9082-9091 


Wiel (Gs 
9000-9007 


Wellke 8 
9028-9032 


Worhe OS 
9091-9112 


Emissions 
The emission standards for oxides of nitrogen, Vol. 63 
carbon monoxide, unburnt hydrocarbons and sulfer 9007-9011 
dioxide were described by Mr. Beer. Important 908 2=908s 
considerations are; exhaust velocity, stack QiUUWAS alas} 


height and the permissible concentrations of each 
of the above emissions. The problem of ice fog, 
as recently identified in a U.S. report, is not 
considered to be a problem, according to Mr. Beer. 


Miscellaneous 


The maintenance information system (see a-l above) Vol. 63 
is being developed by AGTL to a further extent 9024-9025 


than is used elsewhere, according to Mr. Mirosh 
in cross-examination by Arctic Gas. 


No stress analysis relative to the anchoring or Wells Os) 
thermal aspects of the compressors and chillers 9026-9028 


has been done, according to Mr. Lazerte in cross- 
examination by Arctic Gas. 


ILS) 


Emissions (Cont'd.) 


The buildings for compressors, etc., would be 
steel frame structures prebuilt as much as 
possible, according to cross-examination of 
Mr. Lazerte by ITC/COPE. The involvement of 
local builders would depend on the nature of 
the contracts. 


The station area would be fenced with a chain 
link fence topped by four strands of barbed 
wire for security, according to Mr. Mirosh in 
cross-examination by ITC/COPE. 


Environmental 


Naaiks 


Socio-Economic 


Nil. 


Miscellaneous 


d-l General 


The timetable for the balance of the evidence in 
Phase I was given by Commission Counsel. It was 
suggested that the evidence relating to the route 
across the delta as well as to the impact of the 
gas plants and gathering lines on the delta would 


be heard in Inuvik in January. Correspondence 


received from the Minister of INA, referring the 
cross Delta information to the Inquiry, was read 


by the Judge. He indicated that he wanted to 
hear this and the producer companies' evidence 


before visiting the Delta communities in January 


and February. 


Policy and Planning 
(ACND) Division 
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Phase I, Engineering and Construction 
Panel of Foothills Pipe Lines on Pipe Metallurgy 


September 17 and 18, 1975 in Yellowknife 


WITNESSES: Foothills panel consisting of: 


Mr. D.H. Hushion: Executive Vice-President, Foothills 


Pipe Lines Ltd. 


Mr. J.B. Wetterberg: Manager, Materials Engineering, AGTL 


Mr. E. Shelton: Senior Engineer, AGTL 


Mr. B. Holtsbaum Consultant to Foothills Pipe Lines 


HIGHLIGHTS 


A. Technical/Engineering 


a-l General 


The differences between the Foothills and Arctic 
Gas projects metallurgical considerations were 
described by Mr. Hushion as: (1) the CAGPL line 
is 42" in diameter and operates at 1,680 psi 
while Foothills is a 42" line operating at 1,250 
psi, (2) all the Foothills pipe could be bought 
in Canada while CAGPL would have to buy pipe 
outside the country, (3) the Foothills system 
utilizes standard pipeline components while the 
CAGPL line would require special 1,680 psi, 48" 
components, and (4) Foothills would reduce its 
operating pressure from the 1,440 psi test level 
to 1,250 psi while CAGPL's operating pressure 
would require crack arrestors. 


a=2ePipe Supply 


Steel ingot and pipemill capacity in Canada was 
described by Mr. Wetterberg. This showed that 
the Foothills project would not overburden 
Canadian pipemills. The only unique aspect is 
the length of the line. The pipe itself is 
Similar to 250 miles of 42" pipe on the AGTL 
system which has provided 6 years of operating 
experience. 


Only one mill in Canada is capable of making pipe 
to the Arctic Gas specifications, according to 

Mr. Hushion in response to the Judge's questions. 
The CAGPL pipe is unique and has never before 

been used in Canada. AGTL tried to purchase 

some of this pipe but was unsuccessful. The 
Alyeska pipe was 100% Japanese but it would be 
better to use Canadian pipe on this project, 
according to Mr. Hushion. There is a problem 

with price fluctuations of offshore pipe depending 
On competition. The ranking of pipe manufacturers 
as prepared by Arctic Gas isnot applicable to the 
Foothills 42" pipe, according to Mr. Shelton in 
cross-examination by ITC/COPE. 


TRANSCRIPT 
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TRANSCRIPT 

a-2 Pipe Supply (Cont'd) REFERENCE 

- The Canadian plate and pipemills were discussed Worl, 3} 
by Mr. Wetterberg in cross-examination by Arctic 91193-9194 
Gas. 

- Canadian pipe would be preferred over offshore Vol. 64 
pipe by Foothills even if it was significantly DSI) Bis) 
more expensive, according to Mr. Hushion. The 
cost difference would be offset by simplified 
logistics and the fact that it is in Canada's best 
interest tO use Canadian pipe. Although there 
is always the potential of supply interruptions 
by strikes if the pipe all comes from Canadian 
mills, Mr. Hushion pointed out that AGTL hadn't 
had that problem in the past. 

= fbleye) IMECELS als BO, SG aire WI sigvely jonas sit aes Woy, 3} 
system would be available in Canada, according QW LHI S 
to Mr. Hushion in cross-examination by Arctic 
Gas. When AGTL approached Stelco to buy 48" Wells 63 
pipe to suit the CAGPL specifications they were QUO OMI 
told that there were internal problems to be 
worked out and consequently the pipe was not 
available. Arctic Gas advised the Inquiry that Vol. 64 
a phone call to Stelco had confirmed that the Myo s, 
CAGPL pipe could be made. 

a-3 Pipe Metallurgy 

—) the ymetallungiucal onsaderation of they42/> 02540 Wrellks, 8} 
wall aqrade 70 Foothills pipe was outlined by SALES) SUI 
Mr. Hushion. Most significantly, to minimize the 9140-9144 


risk of longitudinal ductile fracture, the operating 9173-9177 
pressure would be reduced from the allowable 1449 0si9153-9171 


to 1250 psi. The effectiveness of crack arrestors ALGO SLs) 3) 
has not been conclusively proven to Foothills. Of 9154-9201 
particular concern is the stress concentrating Vol. 64 

ChanacterE1SELGsS) Of mune wamGnestonrs. ArceLe Gas, an VA0 I-22 NS 


cross-examination, pointed out that the 42" Bl Paso 9215-9225 
line arrived at the use of crack arrestors independ- 9241-9243 
ently and U.S. Steel also had favourable results with 9251-9265 
crack arrestors. Although El Paso operates at 1,620 9265-9268 
psi, Arctic Gas pointed out the pressure isn't 

as important as the per cent of yield strength 

developed. El Paso utilizes 72%, Foothills uses 

69%. Arctic Gas also questioned the applicability 

to the Foothills pipe of the Battele hypothesis 

developed for the Arctic Gas pipe. Mr. Hushion 

said that the Foothills pipe was capable of 

Operating at 1,440 psi according to the Battele 

hypothesis but it would be operated at 1,250 

psi. After examining the Battele report, 

Mr. Wetterberg said that the hypothesis did apply 

to the Foothills pipe. Arctic Gas filed as an 

exhibit a letter from Battele stating that there 

were too many unknowns to use the hypothesis on 

the Foothills pipe without verification. In 
cross-examination by Commission Counsel, 

Mr. Hushion explained that the Arctic Gas pipe 

was not more susceptible to fracture than the 

Foothills line but once the crack started the 

problem of stopping it was greater. Although 

the code permits operation at 80% of yield stress, 

Foothills would operate at only 69% because of 

caution and because that pressure suits the 

supply-demand forecast. Mr. Hushion went on to 
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a-3 Pipe Metallurgy (Cont'd) 


describe the type of 42" pipe on the AGTL system. 
He admitted that no Canadian pipeline company 
has had experience with the exact kind of pipe 
Foothills plans to use but Foothills "jump into 
the unknown" would be very much shorter than 
CAGPL's. In subsequent re-examination by 

Arctic Gas, Mr. Hushion agreed that the CErercal 
defect size before fracture propogation can 
occur is 6 inches. 


The causes and historical frequency of leaks and 
ruptures on pipelines was outlined by Mr. Shelton. 
In cross-examination by Arctic Gas, Mr. Shelton 
agreed that the likely incidence of rupture on 
modern large diameter pipelines was markedly less 
than the tabulated statistics would indicate. 

He agreed with Arctic Gas' statistics that 
indicated one failure every 9.5 years. 


a-4 Welding 


The weldability of the pipe is a function of the 
chemical composition of the pipe and all welds 


would be radiographed then subjected to hydrostatic 


testo nm acconrdanqm ton Mian Shelconr 


Automatic welding would be used wherever possible, 
according to Mr. Hushion in cross-examination by 
the Indian Brotherhood/Métis Association. The 
number of welders would not be changed by the use 
of machines but there would be a shift from highly 
skilled welders to more easily trained technicians. 


a-5 Corrosion 


There is a danger of corrosion if water gets 
between a crack arrestor and the pipe, according 
to Mr. Holtsbaum in chief and in cross-examination 
by Arctic Gas. This type of corrosion is hard 

to detect and is not susceptible to cathodic 
protection measures. 


Corrosion control must consider corrosion in three 


TRANSCRIPT 
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Woke Ws} 
9144-9145 


Vol. 64 
I2 2692728 


Vol. 64 
9213-9215 
9150-9153 


Wowlls s 


environments, which are, according to Mr. Holtsbaum, 9147-9150 
(1) Atmospheric corrosion, (2) Corrosion on the soil 


side of the pipe and (3) Internal corrosion. He 
went on to describe cathodic protection measures. 


There has been no decision made on which coating 


Vol. 64 


to use on the pipe to prevent atmospheric corrosion, 9235-9241 


according to Mr. Holtsbaum in cross-examination 
ey ITC/COPE. Special steps would be taken on 
e 


Delta portions where the ocean air would 
accelerate corrosion. 


There is no apparent difference in the approach 
to corrosion between Foothills and Arctic Gas, 
according to Mr. Holtsbaum in cross-examination 
by Commission Counsel. Cathodic protection will 
be used throughout the length of the pipeline. 
The problem in frozen ground would be to impress 
Ehe cusrent into the ground. — fheres1s mo 
experience on a long line in permafrost with 
which one can assess the problem. 


Vol. 64 
9242-9251 
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Phase I: Engineering and Construction of the Proposed Pipeline. 


Panel of Foothills Pipelines on Geotechnical Considerations 


DATE: September 18 and 19, 1975 in Yellowknife. 
WITNESSES: Foothills panel consisting of: 
E.A. Mirosh: Manager, Engineering, Foothills Pipe Lines 
Dies Iola Naber Supervisor of Geothermal, Geotechnical and 
Hydrological Evaluations, Foothills Pipe 
Lines Ltd. 
D.M. Davidson: Director of Engineering, Klohn Leonoff 
Consultants Ltd. 
BeBe. Claridge: Executive Engineer, Klohn Leonoff Consultants 
IES le 
Guspatkormd's Director of Engineering, Unies Ltd. 
Dr. C.T. Hwang: Consultant (Geothermal) to Foothills Pipe 
Lines Ltd. 
HIGHLIGHTS: TRANSCRIPT 
REFERENCE 


A. Engineering/Technical 


1 General 


a- 


a- 


It is possible to build a safe and environmentally 
acceptable pipeline in the Mackenzie Valley, according to 
the panel in cross-examination by Arctic Gas. 

Foothills work is not behind that of Arctic Gas, according 
to the panel in cross-examination by Commission Counsel. 
In response to questions by the Judge, Mr. Mirosh said 
Foothills would be in a position to hire Arctic Gas’ 


Vol. 65 
9488-9490 


Woils 3) 
9502-9509 


consultants if Foothills were successful in obtaining pipeline 


approval. 

Reservations on Arctic Gas' approach, conclusions and 
solutions were outlined by the panel in cross-examination by 
Commission Counsel. Mr. Claridge said Arctic Gas seemed 
bogged down in office-oriented paperwork and the application 
of much of their theory has not been demonstrated for 

this pipeline. Foothills work has been more field-oriented. 
Dr. Hwang said he agreed basically with Arctic Gas' analysis 
but Foothills had a better understanding of the geothermal 
input data. This may or may not be significant in the final 
analysis. Mr. Spafford pointed out that his work had been 
to search out basic field data, and both companies' river 
crossing designs are preliminary. Hydrologically they are 
Similar. 


2 Frost Heave and Thaw Settlements 


Geothermal disturbance and the objects of the geothermal 
analysis were outlined by Drs. Yip and Hwang. The analysis 
is based on a computer simulation which incorporates unique 
features such as: (1) freezing front suction pressure, 

(2) variations of frost front pressure, (3) freezing rate, 
(4) soil consolidation, and (5) two dimensional seepage 
flow around the pipe. A heave profile chart for the route 


Wierik. 5 
9509-9521 


Vol. 64 

9277-9282 
9314-9316 
9349-9350 


Vol. 64 


is planned. Arctic Gas suggested that the moisture migration9340-9342 


and consolidation aspects of the Foothills simulation work 
were in fact similar to those of Arctic Gas' advisor 
Sluzerchuck and consultant Battele. Dr. Hwang pointed out 
that the simulation program had not been modified much. 
Input data had been improved by a literature search. 


9360-9362 
9319-9327 


a-3 Drainage and Erosion 
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TRANSCRIPT 
REFERENCE _ 

The difference was that one company took the finite 

element approach while the other chose the finite 

difference approach. Dr. Hwang said he would be 

presenting a paper on these differences. 

The worst frost heave would be in a silty material with Woks 5 

a water table available, according to Dr. Hwang in cross- 9536-9543 


examination by Commission Counsel. The ‘worst case' heave 

hasn't yet been worked out but this must be done before one 

can evaluate the solutions to be applied. 

The worst case for thaw settlement depends on ice content 

and compressability of the soil, according to cross- 

examination of the panel by Commission Counsel. The magnitude 

of such a worst case hasn't been calculated YE, NALS 

must be known to evaluate solution effectiveness. Remedial 
measures contemplated include soil replacement, alternative 

types of construction and drainage. The applicability of 

these measures is being done through the work of Dr. Glockner 

(on stresses) and Dr. Hwang (on geothermal simulation) and 

will be ready for the NEB hearings. 

The choice of the southern limit for chilling the gas was WO Gls 
questioned by Commission Counsel. Dr. Hwang said that the VANS YS) SH5 
choice would depend on soil data and the considerations of 
potential thaw settlement and frost heave. Mr. Claridge 

said that a mile-by-mile soils investigation would have to 

be done before a southern limit to chilling could be established. 
Routing changes and construction procedures could handle 

some of the problems. The best judgement of Klohn Leonoff 

is that chilling should stop at the Mackenzie River. 

The routing around the Ebbutt Hills was questioned by Arctic Vol. 64 
Gas. Mr. Claridge said that the route was presented to 9395-9400 
him but he concurred with it. If frost heave were a 

problem, chilling could be stopped north of the region. 


Airphoto interpretation was used to give preliminary Vol. 64 
information on drainage, erosion and areas requiring 9354-9359 
buoyancy control, according to Mr. Davidson in cross- 

examination by Arctic Gas. Field studies are underway to Vol. 64 
examine sheet flow and to establish methods for treating 9393-9394 
drainage according to Mr. Claridge. It was his view that 

active layer flow was less than one percent of the total 

runoff. Mr. Spafford said he had no estimate of the Woll, ©5 


permeability necessary to have subsurface flow prevent frost 9482-9483 
bulb formation. Mr. Claridge outlined some of the surface 

sealant methods that might be used to prevent erosion. 

Six field sites were selected to study erosion and drainage 


control, according to Mr. Spafford and Mr. Davidson in Vol. 64 
cross-examination by Commission Counsel. Site work was 9394-9395 
done in late May and June and included: (1) evaluation of 

active layer thickness, (2) slope measurement, (3) active Vou eS 
layer permeability tests and (4) drainage courses were 9549-9554 
identified and the amount of flow measured. This information.) 65 
will be used by multi-disciplinary groups to develop 9555-9567 


drainage and erosion design methods. Based on the spring 
runoff condition, it is believed that the active layer flow 
is small compared to the total flow. This may vary through 


the year. 
Mound breaks are believed to be the best way to handle Volk. 365 
surface drainage, according to Mr. Claridge in cross- 9567-9586 


examination by Commission Counsel. Dr. Hwang said that the 
effect of frost heave and thaw settlement at these breaks 

had not been investigated yet. The mound breaks would be 

about 8 or more feet wide and would be typically spaced at 

a minimum of 40 or 50 feet and a maximum of 300 feet. — On 

steep slopes special protection devices such as stilling 

basins, let-down structures and baffles would be used. 
Special erosion protection safeguards which include construction 
procedures will be given to the Inquiry when the NEB 

makes the information public. 
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SS ge but further work is required to improve the data 
ase. 


TRANSCRIPT 
a-4 Slopes REFERENCE 
- Slope stability studies were conducted in an area within 
five miles of the proposed route, according to Mr. Claridge. Vol. 64 
In cross-examination by Arctic Gas, he indicated that 9290-9298 
the January and spring reconnaissance trips resulted in Vol. 64 
re-routing of the pipeline around failed slopes. These 9366-9372 
were described previously by the location panel. A steepness 
criteria was not used in classifying slopes. The object Vv 
ae 5 ol. 64 
was to cross the minimum slope possible and to do slope 9375-9385 
comparisons only by region. Arctic Gas asked that a list 
of the route changes recommended by Klohn Leonoff be 
provided to the Inquiry. In cross-examination by ITC/COPE, 
Mr. Claridge said that a third reconnaissance trip was now Vol. 64 
underway and after that trip a report could be issued. 9401-9404 
Although the work has been underway less than a year, 
Mr. Claridge said there would be time to refine work before 
a right-of-way is granted. 
- Slope failure solutions were discussed by Mr. Mirosh and 
Mr. Claridge in cross-examination by ITC/COPE. If failures Vol. 64 
occurred after construction, use would be made of 9404-9406 
stabilization materials stockpiled at certain areas along 
the route. Full consideration would be given to environmental 
and aesthetic concerns. Re-vegetation, mulching and 
sprayed on asphalt compounds would be used. ITC/COPE 
pointed to right-of-way re-vegetation problems in Alaska caused 
by large chunks of frozen material left after excavation. 
- Site specific consideration would be given to the stabilization 
of slopes, according to Mr. Claridge in cross-examination Woy NE. (5) 
by Arctic Gas. Some cuts would be required but they would 9454-9461 
be such as would maintain an adequate factor of safety 
under static and dynamic (seismic) loading conditions. The 
seismic risk on the route is small. Detailed work is yet to 
be done. 
- The soil pore pressure development due to thawing of ice and 
the related migration of water is not well understood, Werks 4! 
according to Mr. Claridge in cross-examination by PATRXORE AUS: 9437-9451 
Gas. The theory has not been proven. Although the soil Wiolls GS 
permeability is a key parameter other factors such as pore 9452-9454 
pressure, cohesion, friction angle, unit weight, thermal 
coefficient and thermal conductivity are important. The 
coefficient of consolidation C_ (which expresses the rate 
of pore pressure dissipation) was not used because she (ekehol He 
be adequately determined in practice - particularily in 
permafrost terrain. Mr. Claridge said he doubted its 
practical value.. Instead, Foothills emphasis is placed on 
observations of pore pressure and field observations. Relying 
on C, could lead one to believe a slope would fail at a Vol. 65 
lower angle than it actually does. In re-examination, 958 8=9592 
Mr. Claridse said he had examined the Arctic Gas reports 
related to the C_ as requested. He was critical of the 
conclusions and Lhe field technigues used to support the theory. 
ee Be 
- Estimates of streamflow, sedimentation, scour and runoff Vol. 64 
are conservative according to Mr. Spafford. This is 9300-9305 
necessary because of the lack of data. Mr. Claridge said 
that the information was developed on a regional basis Vol. 64 
covering an area within about 5 miles of the pipeline. In ame ae 
cross-examination by ITC/COPE, Mr. Spafford said that Unies Vol. 64 
did no field work but relied on weather data and the few 9409-9414 
existing streamflow records. One winter season's 9423-9426 
observations give some idea of what streams do flow in the 9434-9436 
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non-pipeline terms, according to Mr. Mirosh in response 
to the Judge's questions. 


TRANSCRIPT 
REFERENCE 

- Scour calculations are based on limited data and are for Vol. 64 
preliminary design only, according to Mr. Spafford. 9307-9311 
More data is required for the extreme case, particularly 
on the Mackenzie. In cross-examination by Arctic Gas, 

Mr. Spafford said he found the Blench method of scour 

calculation difficult to apply to the east channel Situation. 

Mr. Mirosh explained that Foothills proposed to bury the 

Mackenzie River crossings deeper than Arctic Gas. The 

scour depth was estimated at 15 ft. and they would bury 

the pipe at 25 feet. Arctic Gas pointed out that Foothills 

showed its east channel crossing where Unies had said to 

allow 20 to 25 feet for scour. After examining drawings 

Mr. Mirosh said there was an error on the alignment sheet 

in the application and the Foothills crossing should be 

located at the same place as Arctic Gas' but buried 5 feet 

GleSsaie (Gi,S5 25 ite,), Wace Gasca suggested that scour Voi 65 
at hanging ice dams would be a problem on the route. 9480-9482 

- Borrow material would not be removed from small streams but Vol. 64 
it may be from the mouth of some rivers, according to 9419-9423 
Mr. Mirosh and Mr. Spafford in cross-examination by ITC/COPE. 9432-9434 

- The selection and revision of the Great Bear, Swimming Point 
and Steep Creek river crossings were described by Vol. 64 
Mr. Claridge and Mr. Mirosh in cross-examination by Are tic MSTA 9375 
Gas. The winter construction method of crossing small 
streams was described by Messrs. Spafford and Mirosh in Vol. 64 
cross-examination by ITC/COPE. Siltation was a prime 9414-9419 
concern along with the maintenance of winter flow by use 9426-9427 
of culverts. The danger of icings was discussed by 
Mr. Spafford. One solution suggested was to bury the pipe Vol. 64 
deeper. Dr. Hwang said this problem will be investigated 9428-9432 
on the geothermal model within a month or so. 

a-6 Miscellaneous 

- The historical involvement of the various consultants and Vol. 64 
and individuals, their qualifications and role in the 9273-9274 
geotechnical process were described in chief and in 9282-9288 
cross-examination by the witnesses. OB] 

9334-9340 
9350 
9362-9363 
Vol. 65 
9461-9462 
9491-9494 
9494-9502 

- The final location of compressor stations depends on further 
field investigation, according to Mr. Mirosh in cross- Vol. 64 
examination by Arctic Gas. Arctic Gas suggested that the VQ OZ 3" 
present locations are based only on office hydraulic 
studies since on this basis the spacing works out correctly 
to the second decimal place. 

- Foothills has done some hydraulic studies on the cross Vol. 64 
Delta route, according to Dr. Yip and Mr. Mirosh in cross-— 9342-9347 
examination by Arctic Gas. No geotechnical work has been Vol. 65 
done. ¥ 9588 

- Geotechnical field work on the Pine Point and Yellowknife 
Community laterals is currently underway, according to Wels (95 
Mr. Mirosh in cross-examination by Commission Counsel. It 9586-9587 
is too early to say how differential settlement problems 
will be settled. 

- Transportation of gas from possible sources on Banks and 
Victoria Islands has been discussed only in very general ae eee 
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B. Environmental 
Nil 
C. Socio-Economic 
Nil 
D. Miscellaneous 
- The provision by Foothills of changes under active 
consideration as they become apparent was the subject 


of a discussion between Counsel. It was agreed that 
relevant information would be provided. 


Policy and Planning (ACND) 
Division. 
Ocnoloair Bs, is. 
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TOPIC: Phase I, Engineering and Construction of the Proposed Pipeline 
Panel of Foothills Pipe Lines on Construction 

DATE: September 19, 22 and 23, 1975 in Yellowknife 

WITNESSES: Foothills panel consisting of: 


- Mr. E.A. Mirosh: Manager, Engineering, Foothills 
Pipe Lines Ltd. 


=) MEA. bn Bauer: Supervisor, Construction and Planning, 
Foothills Pipe Lines Ltd. 

- Mr. W. Kosten: Consultant to Foothills Pipe Lines 
Ltd. 

- Mr. P. Jarvis: Consultant (UNIES Ltd.) to Foothills 


Pipe Lines Ltd. 


HIGHLIGHTS TRANSCRIPT 
REFERENCE 
A. Engineering/Technical 


a-l General 


- The differences in construction between the Arctic WOils GS 
Gas and Foothills projects were described by 9595-9600 
Mr. Mirosh as: (1) CAGPL proposes a 48" thick 


wall pipe incorporating crack arrestors to be 
installed at an average rate of 75 miles per 
spread, per season; Foothills proposes a 42" 
thinner wall pipe to be installed it an average 
rate of 55 miles per spread season. Foothills 
feels that CAGPL has overestimated the spread 
productivity; (2) CAGPL will require 1.3 million 
tons of material in the north while Foothills 
will require just over one million tons and, (3) 
CAGPL will build 8 permanent airstrips while 
Foothills would rely on helicopters and won't 
build airstrips. 


a-2 Schedule 


- The proposed schedule was described by Mr. Kosten. Wl G5 
He had advised Foothills on costs and scheduling 9615 =9162'0 
after consultation with a pipeline contractor. VOI OG 
In cross-examination, Arctic Gas sought clarific- 9648-9651 
ation of the construction schedule chart contained 9655-9670 


in the Foothills application. The entire right- 

of-way would be cleared ahead of the pipeline 

work except for the sensitive permafrost areas. 

In the example cited, no pipe laying would begin 

until January. The main reason that the southern Vol. 66 
spreads productivity was assessed at 75 miles/ 9700-9703 
season while in the north it was 50 miles/season 

was the difference in temperature and day light 


during the winter construction period. It was Vol. 66 
deemed too dangerous for the men to work under OF a — 9 79 
artificial lighting. Near Inuvik work would IO =9793 
occur from the end of January to late April. Vol. 66 
No work would be done in November and December S723 97.2.6 


because the work could be done by starting after 
the New Year. 
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a-2 Schedule (Cont'd) REFERENCE 


The Judge asked that the assertion by Foothills Wels 6 
that CAGPL had overestimated spread productivity W269 7307) 
be examined further. Mr. Mirosh explained that 

because of darkness, the undesirability of 

lighting the right-of-way and the decision not 

to use snow making equipment, Foothills proposed 

to start later than CAGPL. Statistics presented 

by Mr. Jarvis indicated that on the average snow 

roads could not be used for hauling before mid 

December when there is almost total darkness. 

If artificial snow methods were used the date 

could be pushed back to mid November. Arctic 

Gas informed the Judge that is what they intended 

condor 


Trenching and pipe laying would occur on February Vol. 66 
first near Inuvik and the last week in January VOSA NY WAL 
near Fort Norman according to Mr. Kosten in cross- 

examination by Arctic Gas. This work would be 

done during daylight hours only. 


Construction work would be halted when the Vol. 66 
temperature went below about 35° below zero. 9784-9790 
Examination of weather records for this occurance 

led to allowances for non-productive days 

according to Mr. Kosten in cross-examination by 

ITC/COPE. This allowance amounts to about 20 

to 25% of the construction time. 


The possibility of extending or compressing the Woks 7 
Proposed construction schedule was explored by 9876-9881 
the NWT Indian Brotherhood/Métis Association in 
cross-examination of Messrs. Mirosh and Kosten. 

Ieles Gyotll\y jopaeKetenleell se ilealol Wakiey, abs) alse) Telaye 

construction of compressor stations if gas is 

required by 1980 rather than by 1982. Mr. Mirosh 

said that the construction could be extended to 

three years rather than two if the southern gas 

demand would permit it. 


There would be four construction seasons, Vol. 66 
according to Mr. Mirosh in cross-examination 99 0:8 —919 12 
by Commission Counsel. The first season would 

involve clearing; the second season would 

involve mainline construction; the third season 

would involve mainline and lateral construction; 

the fourth season would complete lateral construc- 

Eton. | in addition sspmeadmsiscm(whiucheceamnethe WO S G7 
Wrigley area) is being considered as a summer 9962-9967 
Operation. This would allow more flexibility 

in the winter construction schedule, permit 

greater productivity on that spread and level 

out the employment permitting more training 

for northerners. Other summer work would be 

associated with stockpiling equipment and 

materials, opening of some borrow pits, 

fabrication of concrete weights (perhaps), 

restoration and revegetation, compressor station 

work and work on the two major river crossings 

(Mackenzie). 


Foothills schedule shows that their project can Wells «G7 
be built without much leeway and this led them 9912-9929 
to the conclusion that Arctic Gas couldn't build 

theirs in their time frame, according to 

Mr. Bauer in cross-examination by Arctic Gas. 
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a-2 Schedule (Cont'd) 


The critical considerations are temperature and 
daylight. Commission Counsel pointed out that 
Foothills spread #1 would be required to build 
45 mainline miles plus 16 miles of the Parson's 
Lake feeder lateral in one season for a total 
of about 60 miles. This is equivalent to 
Arctic Gas' proposed production which Foothills 
said was not possible. Mr. Mirosh suggested 
that some of the work on the Parson's Lake 
lateral could be done by the Producers. 
Commission Counsel suggested that this was a 
mistake in the application and challenged the 
panel to admit it. 


a-3 Manpower 


The manpower aspects of the project were described 
by Mr. Kosten. Arctic Gas had Mr. Kosten explain 
parts of the manpower chart in the application. 
Apparent discrepancies between the maximum number 
of workers (700) and maximum camp size (500) were 
explained by Messrs. Kosten and Mirosh who said 
that some spreads may work out of two camps 50 
miles apart. 


a-4 Logistics 


A general description of the project staging and 
barging plans was given by Mr. Mirosh. In cross- 
examination by Commission Counsel, Mr. Mirosh 
said that staging sites are considered at Axe 
Point, Dory Point and Poplar Landing. An all- 
weather road would be required to Axe Point as 
part of the pipeline project. Staging at Fort 
Simpson is also being considered. The Axe Point 
site would give spring barging a lead time of 2 
to 23 weeks over Hay River and would relieve the 
strain on the facilities there. Mr. Mirosh also 
explained Foothills contingency plan to bring 
fuel to the project by a 35,000 ton tanker through 
Bering Strait to Tuk. From Tuk. the fuel would 
be barged up-river as far as Fort Good Hope. 


The tonnage figures quoted for the Foothills 
project (see a-l above) did not include the 
32,000 tons and 3,200 tons necessary for the 
Yellowknife/Pine Point and other community 
laterals respectively, according to Mr. Mirosh 
in cross-examination by Commission Counsel. 
Assuming no spare capacity in the existing 
barging operations, 8 tugs and 48 barges would 
be required. River dredging is not assumed. 
Ownership of the added equipment has not been 
decided. Some barges would be beached and 
bermed to act as fuel storage tanks. 


A critical path analysis is under development 

by Foothills staff and a planning consultant, 
according to Mr. Mirosh in cross-examination by 
Commission Counsel. The Delta Producers require- 
ments are not being incorporated into the 
analysis except with respect to target dates. 
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TRANSCRIPT 
a-5 Access REFERENCE 


- Foothills plans to upgrade existing wharf Vol. 65 
facilities and provide temporary wharf 9604-9605 
facilities were described by Mr. Mirosh. 

In cross-examination by Commission Counsel, WOE S17 

Mr. Mirosh said that existing community 10022-10024 
wharves would be uncraded and used if that 

was acceotable to the local people, otherwise 

Foothills would build its own. Portable 

wharves would be floated to some sites and 

sunk into place. During the winter they 

would be hauled up on shore. 


- Two heavy lift S61 type helicopters and one Vol. 66 
small helicopter would be required per spread, 9743-9746 
according to Mr. Mirosh in cross-examination 9834-9835 
by Arctic Gas. Each machine would operate 16 
hours a day. Arctic Gas pointed out that 
helicopters couldn't operate under icing 
conditions because the build-up of ice would 
unbalance the rotars. Although heliport beacons 
would be installed, Arctic Gas indicated that 
helicopters couldn't fly under certain IFR 
conditions. Mr. Mirosh pointed out that use 
would be made of the winter road which has 
been in the valley for the past 5 years and 
helicopters would supplement this facility. 


- The existing airstrips at Wrigley, Fort Good Werks G7 
Hope and Norman Wells would be used, according 10024 
to Mr. Mirosh in cross-examination by Commission 
Counsel. This would be supplemented by flights 
from abandoned airstrips, CNT airstrips and 
various lakes. Commission Counsel asked that 
these be identified. 


- The Mackenzie Valley Highway would be used to ViOdsaeO7) 
the fullest extent possible, according to 9989-9991 
Mr. Mirosh in cross-examination by Commission 
Counsel. 


- The existing winter road would be used in places Vol. 66 
where it is near the right-of-way, according to 9682-9687 
Mr. Mirosh in cross-examination by Arctic Gas. 

Mr. Bauer said that some gravel roads might be 
built within the right-of-way. 


- The existing winter road would be used extensively Vol. 67 
during the early phases of the project to 9982-9987 
supplement helicopter transportation, according 
to Mr. Mirosh in cross-examination by Commission 
Counsel. Commission Counsel pointed out that 
the winter road is not there. It was built to 
Inuvik in 1970, was found to be uneconomic and 
hasn't been built since. Mr. Mirosh suggested 
that operation of such a road is a function of 
thes tonnage put on) tt andsamehoothallssneededsat, 


it would be there. 
a-6 Snow Roads 


- Snow road construction was described by Mr. Jarvis Wolk, HS 
with the aid of graphs showing snowfall accumulation 9629-9636 
records and spread snow road construction schedules 
based on climatic criteria.. 
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a-6 Snow Roads (Cont'd) 


- Arctic Gas requested a copy of the snow road 
report due for release at the end of the month. 
Mr. Jarvis explained that his graph took no 
account of snow-making equipment. After having 
the charts explained, Arctic Gas pointed out 
that the snow roads could be used as they are 
built rather than waiting for 100% completion. 


- Snow road construction could start in late 
October if snow-making equipment were used, 
according to Mr. Jarvis in cross-examination 
by Arctic Gas. Mr. Kosten agreed that shoe jelguits' 
were done there would be no reason why pipeline 
construction couldn't start immediately there 
after. November would bring good weather for 
pipeline work. Mr. Jarvis pointed out the 
ground must be frozen prior to placing a snow 
road. Thus 550 to 750 degree days below 320F 
would be required before construction 
could begin. Arctic Gas said that their Inuvik 
test snow road was built in October using a 
pulvimaxer. After reading the Inuvik snow road 
report, Mr. Jarvis pointed out that, le hacie 
that road wasn't built until early December 
because of a lack of snow. At that time the 
active layer was completely frozen. Thirty 
inches of roadbed should be in place before 
hauling starts and this requires about 2,000 
degree days. Therefore, he would not recommend 
that work start before the end of November. 
Arctic Gas suggested that earlier dates could 
be achieved by use of LGP vehicles. It was 
also pointed out by Arctic Gas that the active 
layer under the Inuvik test road was frozen 
two weeks earlier than the surrounding ground 
because of the prepatory work done to the 
surface. 


- Harvesting snow would be confined to lakes which 
froze to the bottom or to the fully frozen edges 
Of Other lakes, sacconding» tOnMreawactvis sine Cross 
examination by ITC/COPE. Information on these 
lakes has not yet been gathered. When the snow 
road starts to deteriorate its use would be 
restricted and/or snow-making equipment would 
be brought in. When the road starts to rut 
seriously, hauling would stop. 


- Snow roads were proposed on the Alyeska project 
but were not implemented, according to EPB's 
cross-examination of Mr. Jarvis. If snow is 
to be made, the environmental effects should 
be demonstrated. In all his experience, 

Mr. Jarvis said that the degree days have 
governed snow road closure not snow melt. In 

any event, closure is a subjective decision 

made by the land use authorities. The EPB 
emphasized the importance of everyone understand- 
ing the criteria under which the snow roads 

would be shut down since that is the key to 

the whole operation. 
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a-6 Snow Roads (Cont'd) 


The impact of a snow road being used in the same 
location over three or four successive seasons 
should be minimal if it is properly used and 
Maintained, according to cross-examination of 
Mr. Jarvis by Commission Counsel. 


Ice bridges would be made using snow-making 
equipment rather than by flooding in order to 
get a more uniform build-up, according to 

Mr. Jarvis in cross-examination by ITC/COPE. 
The EPB pointed out that for environmental 
reasons, these bridges should be ripped out 
in the spring rather than left to melt out. 


a-7 Clearing 


Clearing operations were described in general by 
Mr. Bauer. In cross-examination by Arctic Gas, 
Mr. Mirosh explained that eight crews would clear 
two spreads each to complete clearing in one year. 
Arctic Gas sought explanations for apparent 
discrepancies between the Foothills comments on 
the Pipeline Application Assessment group questions 
and Foothills manpower schedule contained in their 
application. Mr. Mirosh explained that the one 
season clearing operation would reduce the 
Manpower peaks by extending the job. It would 
also reduce congestion during construction. It 
was pointed out that clearing would not be done 

On sensitive terrain until just before the 
construction. The Judge asked that this be noted 
for the terms and conditions. 


Woodchippers would be used in the clearing 
Operation wherever possible, according to cross- 
examination of Mr. Bauer by the EPB. Burning 
would be used as a last resort. The EPB expressed 
concern about the environmental considerations 
incorporated in these decisions. 


Half the cleared right-of-way would be exposed 
over two summers, according to Mr. Bauer in cross- 
examination by Commission Counsel. There is no 
impact report on this. This differs from Arctic 
Gas who say they will clear just ahead of 
construction. Mr. Bauer corrected his evidence 

in chief to say that Foothills would use hand 
clearing not only where there was marketable 
timber but also in places where there would be 
adverse environmental consequences as a result of 
machine clearing. A consultant will be preparing a 
report comparing the environmental consequences of 
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machine versus hand clearing. Grubbing would be done 


as part of the clearing operation. 


a-8 Grading 


The grading of the right-of-way and of side 
slopes was described by Mr. Bauer. 


Grading of side hills in sensitive permafrost 
areas would not be done ahead of construction, 
according to Mr. Mirosh in cross-examination by 
the EPB. The EPB pointed out that much OmmEne 
route north of Norman Wells was sensitive perma— 
frost . About 200 miles of the route can be 
classified as sensitive permafrost. Granular 
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TRANSCRIPT 


a-8 Grading (Cont'd) REFERENCE 


material and fabric mats would be used to stabilize 
deteriorating areas. The EPB asked fois Ene 
conditions under which different techniques would 
be used. Mr. Mirosh said this would come after 

a permit was issued. The EPB questioned how an 
impact statement could be made if it wasn't 

known how the project was going to be JKT 


The practice of mounding snow over the ditch line Vole Gi 

is to prevent frost penetration, according to 9943-9958 
Mr. Bauer in cross-examination by Commission Wolls (7 
Counsel. Commission Counsel pointed out that the 10025-10026 


area would be frozen solid anyway because of 
permafrost. Mr. Kosten agreed that such a 
practice would serve no purpose in permafrost 
areas. The cutting of side hills was pursued by 
Commission Counsel in questioning of Mr. Bauer. 
A 4 degree slope would not require cutting. 

Mr. Bauer said that further geotechnical work 
was required before the number of sidehill cut 
miles could be given. Cuts would be stabilized 
after construction and any fill hauled to 
establish a working surface would be left in place. 


a-9 Trenching and Blasting 


The ditching operation was described in Chief by VOL. .65 
Mr. Bauer. 9607-9608 
9623-9624 
The ditch would be left open for the least time Vol. 66 
possible, according toy Mis. Kosten mnycross= 9779-9784 


examination by ITC/COPE. The spoil replaced in 
the trench would be fine enough to permit 
revegetation. 


A modified blasting technique which incorporates a Wolo GE 
smaller unit charge would be required on half of the 9755-9763 
line, according to Mr. Kosten in cross-examination 

by Arctic Gas. Further testing of the blasting Ween 157) 
technique is planned for this winter or next, 9900-9901 
according to Mr. Mirosh in cross-examination by 

the NWT Brotherhood/Métis Association. 


If the pipeline is looped a prudent interpipeline WOES 6) 7/ 
distance for blastingin permafrost would be 15 to YVIHI=—GYIYSC 
20 feet, according to Mr. Kosten in cross-examination 

by Commission Counsel. Looping would require an 


additional ten to twenty feet of right-of-way. 


a-10 Bending 


Bending was described in Chief by Mr. Bauer. WoO. 65 
Preheating for bending might be required under 9607 
certain temperatures on this project, according Vol. 66 
to Mr. Kosten in cross-examination by Arctic Gas. 9752-95 > 


a-ll Borrow 


No gravel requirements have been included in the Vol. 66 
tabulations for right-of-way requirements apart TOS 7=JOI9 
from that required for bedding, padding and backfill,Vol. 66 
according to Mr. Mirosh in cross-examination by SPI SUS 


Arctic Gas. Of particular interest to Arctic Gas 
are the requirements for right-of-way levelling 
and access and the apparent discrepancy in the 
evidence on borrow requirements for side slopes. 


QS) 


TRANSCRIPT 


a-ll Borrow (Cont'd) 

Mr. Mirosh said that this would be determined 
in the future. Since the exact location of 
blasting is not known, the location of backfill 
borrow areas hasn't been determined. A similar 
situation exists for the location of aggregate 
for concrete weights used for buoyancy control. 


- Foothills has a general idea of where it will 
get its granular material but further subsoil 
investigations are required, according to 
Mr. Bauer in cross-examination by the EPB. 


a-12 Pressure Testing 


- Both water-methanol and warm water hydrostatic 
testing would be used, according to Mr. Mirosh 
in cross-examination by Commission Counsel. The 
methanol solution would be distilled to a 3 
per cent solution and discharged into water 
courses by dilution. Consideration is also 
being given to storing the methanol after the 
HOSE OC) WISE) ale I Gl eUSIl Cie Gisuljo slie loetele eo 
the south on the empty barges. Methanol 
disposal will be dealt with by the environmental 
panel. 


a-13 Miscellaneous 


- The total energy balance between that required to 
build the project and that provided by the project 
was questioned by ITC/COPE. Mr. Mirosh indicated 
that to his recollection the energy would be 
"repaid' within the first few months or year of 
the projects operation. 


- The details of how two spreads would tie in the 
pipe was requested by Commission Counsel. 


- Double jointing would not be required because 
the 42" pipe would come from the mills in 70 foot 
lengths, according to cross-examination of 
Mr. Mirosh by Commission Counsel. 


Environmental 
b-1l Environmental Education and Enforcement 


- The number, qualifications, location and powers of 
environmental inspectors was pursued with Mr. Mirosh 
in cross-examination by Commission Counsel. In 
re-examination Mr. Mirosh said that each spread 
would have 3 inspectors of various disciplines and 
each of the three districts would have a chief 
environmental inspector. There would also be 
a floating group of five specialists. The Head 
office would have 4 to 7 specialists as well for 
a total of 30 to 50 inspectors. The senior 
inspector at each spread would have 'limited 
duration' shut down powers to be backed up by 
the district chief inspector's power. 

b-2 Restoration and Revegetation 

- Revegetation would start in May or June following 
construction by seeding and fertilizing froma 
helicopter, according to Mr. Mirosh in cross- 
examination by Commission Counsel 
to have the revegetation details provided. 
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b-3 Environmental Proof 
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The burden of proof on environmental and socio- 
economic implications of the project should be 
on the applicant, according to cross-examination 
by the EPB. The Judge asked that counsel give 
some thought to this. Is the burden of proof 

on the applicants before the Inquiry? This 

will be a matter of some importance later in 

the Inquiry when arguments on terms and 
conditions may depend on the state of the 
applicant's evidence. 


b-4 Miscellaneous 


Problems encountered with drainage at construction 
pads on the Alyeska project were not known to the 
panel when asked during cross-examination by 
Commission Counsel. 


A separate sewage lagoon for the construction 
manpower peaks would be 700 ft. by 100 ft. 
built adjacent to the pad in the area reserved 
for looping expansion, according to Mr. Mirosh 
in cross-examination by Commission Counsel. 
Package treatment plants are being considered. 


A consultant's (AESL) report on sewage and solid 
waste is due soon. 


The internal bending mandrels could lead to the 
deposition of hydraulic oils inside the pipe, 
according to Commission Counsel's cross-examination 
of Mr. Kosten. 


Socio-Economic 


c-l1 Training and Employment 


Training, such as equipment operator training, 
during the advance clearing stage is being 
contemplated, according to Mr. Mirosh in cross- 
examination by ITC/COPE. A copy of Foothill's 
plans in this regard was requested by ITC/COPE. 


Skilled operators with many years hard construction 
experience will be required for most of the jobs 
directly related to pipe installation, according 

to Mr. Kosten in response to the Judge's questions. 
Not many of these people would be available in 

the north. Truck drivers, clearing and clean up 
Operators could be northern trainees. 


If the construction period were extended to three 
years the manpower peaks would be smaller, according 
to cross-examination of Mr. Mirosh by the NWT 

Indian Brotherhood/Métis Association. 


The maximum number of people north of 60° on the 
Arctic Gas project would be about 6,000, according 
to Arctic Gas in response to a previous request 
for clarification by the Judge. 


c-2 Hours, Wages and Incentives 


The men would work 10 to 12 hours per day (including 
travel time), seven days a week, according to 

Mr. Kosten in cross-examination by ITC/COPE. The 
requirements of the NWT labour ordinance were not 
known to the panel. 
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- The wages and incentives for pipeline work in 
the NWT are already part of union agreements, 
according to cross-examination of Mr. Kosten 
by ITC/COPE and the NWT Indian Brotherhood/Métis 


Association. 


The influx of workers to a project 


is due to the expectation of high pay for 


unskilled labour. 


The wages are often not 


higher than elsewhere but working long hours 
with overtime drives the size of paychecks up. 
Mr. Bauer cited his experience in Europe where 
overtime was controlled in an attempt to 


modify the impact of the project. 


in project 


was attracted elsewhere. 


This resulted 
stagnation because the skilled labour 
Eventually the time 


limitations were dropped. 


- The possibility of decreasing the high wages 
on the pipeline by limiting overtime was explored 
by Commission Counsel in cross-examination of 


Une = 


attracted by high remuneratiion. 


Kosten. 


Highly skilled labour can only be 
Swing shifts 


for semi and unskilled labour, although theoret- 
ically possible are not deemed practical. 


- The collective agreements that exist with pipeline 


trade unions have a no strike clause, according 
to Mr. Kosten in cross-examination by Commission 
Counsel. 


D. Miscellaneous 


- The Judge outlined the schedule for the completion 


of Phase I of the hearings. 
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Obes Phase l: Engineering and Construction of the 
Proposed Pipeline 


Panel of Foothills Pipelines on Operations and 


Maintenance. 
DATE: September 24, 1975 in Yellowknife. 
WITNESSES: Foothills panel consisting of: 
Doe, HuShTon, ss Executive Vice-President, Foothills 
Pipelines. 
Hy Ae Mal 2OS his Manager, Engineering, Foothills 
Pipelines. 
Re Lecetledale: Manager, Process and Construction, 
Westcoast Transmission Co. 
HIGHLIGHTS: TRANSCRIPT 
REFERENCE 
A. Engineering/Technical 
a-l General 
- The main differences between Arctic Gas and Vol. 68 
Foothills operation and maintenance plan were 10040-10046 
described by Mr. Mirosh as: (1) Foothills would 
have its administration and gas control centers 
in Yellowknife while CAGPL would locate in 
Calgary, (2) Foothills would have its supply and 
maintenance depot in Fort Simpson while CAGPL's 
would be locate@a@ in the south, (3) Foothills would 
have environmental staff at each district office, 
(4) Foothills project is on a smaller scale 
requiring 600 acres as opposed to CAGPL's 6,000, 
and (5) Foothills would increase gas throughput more 
gradually than CAGPL. 
- The pipeline operation south of Fort Simpson to Vol. 68 
Zama Lake would be similar to that of existing 10047-10049 


pipelines, according to Mr. Hushion in cross- 
examination by Arctic Gas. Arctic Gas pointed out 
that when the number of miles of community laterals Vol. 68 


on the Foothills system are considered they have 10053-10054 
more pipe miles in the north than Arctic Gas. In 
the first operating years chilling facilities Vol. 68 


would be installed ahead of compression according 10058-10061 
to Mr. Mirosh. Arctic Gas suggested this would 

limit flexibility to make changes based on initial 

Operating experience. 


- Foothills would be laying more pipe and would Vol. 68 
require more miles of right-of-way when the 10084-10093 
laterals are considered, according to Commission 
Counsel in cross-examination. The acreage com- 


parison given by Mr. Hushion in chief (see a-l 
above) isn't meaningful because it didn't include 
Foothills use of borrow pits, shoo-fly roads, 
wharf areas, staging areas, etc. 


- Westcoast probably uses block valves (Foothills Vol. 68 
doesn't plan to instali them) to facilitate 10083-10084 
looping, according to Mr. Mirosh in cross- 
examination by Commission Counsel. 
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a-2 Access 

- Ground transport would be the primary mode of 
transport supplemented by helicopters, according 
to Mr. Hushion in cross-examination by Arctic Gas. 
Arctic Gas pointed out helicopters couldn't use 
slings under IFR conditions and helicopter IFR 
facilities would require a manned ground station. 
The right-of-way would be used if the Mackenzie 
Highway construction didn't progress as far as 
required. 


- The reliance on a highway with helicopter support 
during operations was questioned by Commission 
Counsel. The snow road would be relied on in the 
winter, according to Mr. Mirosh. In the summer 
helicopters would be used along with the LGP 
vehicles using the right-of-way. 
suggested that, in fact, the completion of the 
Mackenzie Valley Highway was counted on in 
Foothills first line plans. In response to the 
Judge's questions, Mr. Hushion said that if the 
highway were completed it would save Foothills 
$22 million. 


- The continuing need during operation stages for 
wharves and barges was questioned by Commission 
Counsel. Mr. Mirosh said that the tonnages in- 
volved would be insignificant compared to those 
shipped during construction. Mr. Hushion said 
that winter roads would be used. There are no 
present plans to use the Nelson-Fort Simpson winter 
road. 


- The supply depot was located at Fort Simpson 
because of its accessability by highway, according 
to Mr. Hushion in cross-examination by the 
N.W.T. Indian Brotherhood/Métis Association. 


a—3) Station Operations 


- There is no significant difference between the 
Foothills and CAGPL, startup, monitoring, closure 
and abandonment plans, according to Mr. Hushion 
in cross-examination by Commission Counsel. Both 
companies! plans were developed by the same person. 


- The time required after 
would be unmanned would vary, according to 
Mr. Hushion in cross-examination by Commission 
Counsel. Once they are unmanned they would be 
visited daily or several times per week. 


- No special security measures such as guard dogs, 
(as are used on Westcoast's aerial river crossings) 
are contemplated, according to Mr. Mirosh in 
cross-examination by Commission Counsel 


Environmental 


b-1 General 

- Foothills accepts the long term responsibility 
for right-of-way maintenance, monitoring and re- 
habilitation, according to Mr. Hushion in cross- 
examination by Commission Counsel. Environmental 
inspectors would be located at Yellowknife and 
each of the three district headquarters (Inuvik, 
Norman Wells and Fort Simpson). They would have 
access to other specialists on staff or to con- 


sultants. 


Commission Counsel 


startup before the stations 


TRANSCRIPT 
REFERENCE 


Wel, Ble: 
10054-10058 


Werk, Gi 
10093-10095 


Vow. 68 
10098-10105 


Volos 
HOMO Oar Ones 


WOilLe os 
10061-10064 


Wielka 58 
10095-10097 


Vol. 68 
HOMES =O DEE9 


Wiel 15x83 
10113-10114 


Woks (Ge) 
10097-10098 


Welka Of 
10106-10108 
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REFERENCE 
b= General, (Conttd=:) 

- The weed and vegetation control chemicals are a Vol. 68 
site specific problem that hasn't been evaluated LOLOS—LOLO9 
yet, according to Mr. Hushion in cross-examination 
by Commission Counsel. 

Socio-Economic 

c-l Operations Center 

- The operations center is located in Yellowknife Vol. 68 


eH 


ae 


to keep it as close as possible to the system and 10049-10053 
to keep the project self-contained sigh aelavee WGI MEEES 7 

according to cross-examination of Mr. Hushion by 

Arctic Gas. 


Fifty-six jobs in Yellowknife would be provided by Vol. 68 

the fifth year of operation, according to 10064-10067 
Mr. Hushion in cross-examination by ITC/COPE. 

Yellowknife was chosen because of the amenities 


it offers. The three district centers would be Vol. 68 
awkward to run using people living in nearby 10072-10073 
communities. 


The size and social amenities offered by Yellowknife 
were the principal reasons for its choice, according 
to Mr. Mirosh in cross-examination by Commission 
Counsel. No studies or discussions on housing 
availability etc. have been initiated. 


Personnel 


The unique nature of the industry in the NOweh wile VolenGs 
require unique policies on counselling, tread nan Gi, 10067-10072 
etc., according to Messrs. Hushion and Mirosh in 
cross-examination by ITC/COPE. Northern trainees 

from the Nortran program have proven to be Vol. 68 
excellent technicians on the AGTL system. Union 10074-10082 
assistance and understanding will be required for 

skilled people without papers. The Unions haven't 

been approached yet. 


The Nortran program is quite successful compared Vol. 68 

to other training programs, according to 10123-10124 
Mr. Hushion. The Foothills socio-economic group 

will be looking at the training programs of others 

such as the construction and mining industries to 

assess how a better success record can be achieved. 


Health Services 


Foothills will work with the appropriate authorities Vol. 68 
to minimize the impact on health services, according 10073-10074 
to Mr. Hushion in cross-examination with ITC/COPE. 


Miscellaneous 


The Judge asked Commission Counsel to look into the Vol. 68 
Foothills proposal to bring fuel into the project 10124-10128 
using a 35,000 ton tanker coming into Tuktoyaktuk 

harbour via the Bering Strait (see Construction Plan 

summary ) 
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TOPIC: Phase I: Engineering and Construction of the Proposed Piveline. 
Geotechnical = Frost Heave 

DATE: September 25, 1975 in Yellowknife. 

WITNESS: Commission Counsel's witness: 


Dr. P. Williams: Professor, Geotechnical Science Program, 
Carleton University. 


HIGHLIGHTS: TRANSCRIPT 


REFERENCE 
A. Technical/Engineering 


a-l Permeability and Water Movement 


- Water moves to the freezing front (frost bulb around Welln OY 
the chilled pipeline) from helow, the sides and the 10253-10256 
ton, according to Professor Williams. Even assuming 


no inmigration of water the 10% exvansion of in situ 
water in a 39 foot diameter frost bulb could cause a 
significant heave. 


- The rates of water movement in frozen soils have been Vol. 69 
reported in the journals and studies described by 10270-10274 
Professor Williams in cross-examination by Foothills 10361-10369 


and Arctic Gas. Peymeability shows a Significant drop 
between 32 and 30.9 F after which the curves flatten out. 


a-2 Frost Heave 


- The frost heave nhenomenon, with varticular reference to Vol. 69 
the nature of the forces which pull water toward the 10234-10251 
freezing area, was described by Professor Williams. 
Not all the water turns to ice as the soil freezes which 
leads to a variety of "shut-off" pressures depending on 
the rate and duration of freezing. Although it is difficult 
to predict what the reauired shut off vressures will he 
in a particular case, Professor Williams' view was that 
they are much greater than those predicted by Arctic Gas. 


The heave that would require phe greatest shut off WO, 62 
pressure would occur below 32°F in fine grained soils 10256-10266 
containing water remaining unfrozen below freezing 
temoeratures. 

- The relevance of Hoekstra's experiment which 
Professor Williams used to demonstrate the possible Vol. 69 
magnitude of the cut off pressures, was questioned hy 10274-10284 


Foothills in cross-examination because the temperature 

difference across the experimental samples would not occur 

in nature. This is not significant to the results, 

according to Professor Williams. NES (Northern Engineering 
Services) has taken a narrow and strictly empirical view 

which has underestimated the shut off pressures by 

4 or 5 times or more. This was questioned further in Werke OS: 
Arctic Gas's cross-examination. Professor Williams 10294-10317 
pointed out that the NES expveriments themselves have 

not demonstrated that thev have been successful in 

stopping heave. Because of its short duration, their 

experiment did not account for long-term effects. 

They weren't able to accurately measure 
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TRANSCRIPT 
REFERENCE 


the short term heave. Dr. Sluserchuck of NES 
maintained that their approach was conservative, 
Professor Williams pointed out that they had not 


considered the established theorv that has been published 


along with the field ohservations and experiments of 
others. Over the 50-year life of the pipeline, the 
pulling forces would get greater and greater leading 
to higher and higher shut off pressures. This results 


Viole, 69 
10317-10338 


from the freezing of water behind the frost front. Shut Vol. 69 


off pressures will be very much greater than NES has 
predicted and the heave preventative measures proposed 
by Arctic Gas will not be sufficient. The theoretical 
maximum shut off pressure would be 100 x 2,900 pounds 
per square foot (psf). A feasible value of 120,900 osf 
has been demonstrated experimentally as opposed to the 
3,000 psi anticipated by the NES work. 
- The short-comings of the Arctic Gas approach, as 


10339-10351 


Wolk, @9 


summarized by the Judge, are: (1) their work is empirical 10351-10353 


not accounting for the theoretical work that has been 
done over the last 10 years, and (2) the experiments 
(a) didn't account for the freezina of the unfrozen 


water behind the frost front (b) didn't have the accuracy 


to measure the heave over the time of the test and 
(c) didn't account for the increase of cut off pressure 
with time. 


a-3 River Crossings 


- The shut off pressure is potentially so great that it 
isn't feasible to try to attain it by deeper burial 
under a river, and berming wouldn't be possible, 
according to Professor Williams in cross-examination by 
Arctic Gas. There may be other solutions such as 
tunnelling, encasing the pipe in concrete or anchoring 


Wolk, SY) 
10354-10360 


the pipe to the bedrock. In places the shut off pressure 


would be greater than a 100 foot high berm equivalent. 
Foothills proposal to bury as far as 30 feet under the 
Mackenzie wouldn't be very helpful. 


a-4 Pipe Considerations 


Vol. 69 
10370-10372 
Wolk; 458) 


10284-10368 


~ The potential problems associated with a chilled pipeline Vol. 69 


in unfrozen ground would be greater than for a warm 


10266-10268 


pipeline in frozen ground, according to Professor Williams. 


The decision to switch from a chilled to a non-chilled 
mode would require a intimate knowledge of the ground 
conditions and would be a function of the maximum 

shut off pressure. 

- Differential heave limits would depend on soil-pive 
interaction and in particular, on the properties of 
the pipe, according to Professor Williams in cross- 
examination by Foothills and Arctic Gas. 

Professor Williams added that these considerations were 
beyond his expertise but the heave would be non- 
uniform over the length of the pipe. 


a-5 Active Layer 


- The heaving of the ground above the pipe depends to a 
large extent on the existence of an active layer and 
the nature of the ground surface cover, according to 
Professor Williams in cross-examination by Arctic Gas. 


WOOL. 69 
10353-10354 
10288-10293 


Vol. 69 
10251-10253 


Wola, 69 
10284-10288 
LO SGQ= HO S70 
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a-6 Miscellaneous 


- The Judge questioned Professor Williams on his frostheave Vol. 69 
related work in Norway and at the Scott Polar Research 10372-10375 
Institute where he is now on sabatical. 
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MOLE Phase 1, Engineering and Construction of the Proposed 
Pipeline 
Pointed Mountain Gas Pipeline 
DATE: September 25 and 26, 1975 in Yellowknife. 
WITNESS: Commission Counsel witness 
B.B. Owen: Geological Survey of Canada. 
TRANSCRIPT 
REFERENCE 
HIGHLIGHTS 
A. Technical/Engineering 
a-l General 
Wolk, 6 
- A general description of the Pointed Mountain Pipeline 10380-10385 
was given by Mr. Owen emphasizing the topography, soils,10403-10404 
permafrost and the gas gathering system. 
a-2 Permit 


An indenture type of agreement with the Federal Govern- Vol. 69 
ment was entered into by West Coast when they built the 10454-10458 
Pointed Mountain line, according to cross-examination of10493-10494 
Mr. Owen by ITC/COPE. West Coast put up $500,000 to 

ensure performance. In Mr. Owen's opinion this should 

not be refunded. ITC/COPE asked that the permit be 

filed as an exhibit. 


The line was built under a lease subject to an annual Vole 0 
rental which may not make it subject to land use HOS SZ 
regulations, according to Mr. Owen in re-examination by 
Commission Counsel. 


a-3 Pipe Installation 


The clearing, grading, hauling and stringing of pipe, Wolk, GY) 
the pipe bending, trenching, backfilling and cleanup 10385-10388 
were described by Mr. Owen. 10) BS) 10 3S)2 


The pipe was welded and bent before the trench was dug Vol. 69 
although the permit indicated that the pipe should 10467-10470 
conform to the trench bottom, according to Mr. Owen in 
cross-examination by ITC/COPE. Generally the company 

did a very good job. The pipe was off the bottom of the 

trench in only one or two places. In the beginning of 

the work the inspectors were not prepared for permafrost. 

The subsidence of the trench backfill occured in almost Vol. 69 

all areas but this could have been avoided by a larger 10480-10483 
berm over the pipe. 


The differences between the Pointed Mountain line and Vol. 70 

the proposed Mackenzie Valley line were emphasized by 10507-10508 
Foothills in cross-examination of Mr. Owen. The 10520-10523 
Pointed Mountain line is a hot gas line. They did not 

use snow roads in construction. The melting out of 

permafrost leading to surface ponding was to be expected. 

The bending of the pipe prior to ditching was contrary Vol. 70 

to the contract between West Coast and its pipeline 10525 


contractor and was of no consequence to DIAND or the 
permit. 
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TRANSCRIPT 
REFERENCE 


asa ape Weighting 


The use and installation of pipe weights was described Vol. 69 
by Mr. Owen. In cross-examination by ITC/COPE Mr. Owen 10388-10390 
reiterated his criticism of the installation of the Vol. 69 
saddle weights pointing out that they were not centered 10470-10477 


on pipe. This problem could be overcome by using bolt 
on weights. 


The substandard concrete weights that Mr. Owen noted on Vol. 70 
the project were in fact rejected by West Coast in- LOS25 
spectors, according to cross-examination by Foothills. 


a-5 Miscellaneous 


A report entitled "A Case History of the Pointed Mountain 
Pipeline by the Northern Assessment Group" was tabled Vol 69 
by ITC/COPE. 10454 


The terms of reference that Mr. Owen Operated under WO, 70 
relative to the Pointed Mountain Project were clarified 10502-10507 
by Foothills cross-examination. 


Environmental 


b-1 Inspection 


Mr. Owen's previous role in developing the Original land Vol. 69 
use regulations was the subject of cross-examination by 10445-10447 
the N.W.T. Indian Brotherhood/Métis Association. It is 

up to DIAND to interpret the reports to see if West Vol. 69 
Coast complied with the regulations. The local 10447-10453 
Resources Management Officer (RMO) had no idea of the 

damage done by seismic crews after pipeline con- 

struction. He only knew of 3 of 9 incidents of seismic 

crossovers along the right-of-way. 


DIAND had wanted to inspect the route one 'breakup' Woks. 8 
after construction but in order to assess the effects 10457 

of erosion 3 breakups were allowed to pass before 

revisiting the site, according to Mr. Owen in cross- 

examination by ITC/COPE. During construction, the 

RMO inspected the job once a week, two fisheries Wolls 6S 
people visited the site and the NEB inspector spent 10461-10467 
one day on the job. West Coast's own inspectors were 

experienced in pipeline work but not in permafrost. 

One government inspector per spread should be 


sufficient on a project. Inspectors cannot prevent Vols 69 
things from happening. They just report. 10483-10488 
Post construction seismic operations were the reason Works 70 
for much of the criticism of the project, according TOS 250 S207 


to Mr. Owen in cross-examination by Foothills. Mr. Owen 
declined to comment on the suggestions that the govern- 
ment's actions were open to criticism. 


b-2 Right-of-Way 


The right-of-way terrain damage caused by the opening MON. 69 

of borrow pits, seismic crossovers, erosion at stream 10392-10403 
crossing and at the Kootaneelee River and the 

LaBiche River was described by Mr. Owen. A series of Wells 6F 
slides was used to illustrate many of these problems. 10405-10443 


Seismic work increases after the construction Cue “El Volk 69 
major transmission line, but there is nothing to stop 10458-10461 
these people from using the right-of-way, according 10489-10493 


i ination by ITC/COPE. Limiting Vol. 69- 
to Mr. Owen in cross-examin y Mee oaks 


10483 
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REFERENCE 


be 2 Right-of-Way (Conte. ds) 


this type of use is up to DIAND. Many of the borrow 
pits opened after construction were for right-of-way 
remedial work and seismic purposes. Although the 
permit was for an 80 foot right-of-way, in places the 
right-of-way was 200 to 300 feet. The borrow sources 
should be more closely defined. Surface water erosion 
problems were also apparent. No Channe Gina sot seiner 
streams took place. 


- It is difficult to assess what damage was done by 
seismic crews and what was done by the maintenance Wiebke 70 
crews, according to Mr. Owen in cross-examination by 10508-10512 
Foothills. West Coast believed that it was the NEB's 
responsibility to keep the seismic crews off the 
right-of-way. The RMO didn't know who was responsible. 
The government seemed to be confused. Foothills' 
counsel suggested that it was standard procedure to 
refer seismic access requests to the NEB and DIAND. 
It was also suggested that DIAND had told West Coast 


not to take out the seismic crossovers. Mr. Owen WOlle 7G 
conceded that it may be impossible to channel the SL y= 520 
streams along the West Coast right-of-way. He Wee 70 


was not aware of the Schultz environmental survey of 10527-10532 
the Pointed Mountain line that was commissioned by 

West Coast. Foothills' counsel pointed out that on 

two occasions Mr. Owen had expressed to West Coast 

his general satisfaction with the work and had said 

he was going to recommend that the performance bond 

be reduced from $500,000 to $50,000. Mr. Owen could 

not recall this conversation. 


b-3 Borrow Pits 


- River gravel sources should not be permitted, accord- Vol. 69 
ing to Mr. Owen in cross-examination by ITC/COPE. 10494-10499 
The use of river gravel to bury part of the exposed 
Pointed Mountain pipeline was reported to DIAND. It 
wasn't known what sort of action was taken. Quite 
often permits lag behind the on-going projects they 
are to regulate. Compared to the requirements of the 
Ontario DOE, the procedures on this pipeline don't 
make sense. 


- Alyeska experience in taking gravel from active flood Wola GY 
plains was not known to Mr. Owen when asked in 10500-10501 
cross-examination by Arctic Gas. This will be brought 
up later in the environmental phase. 


- Three pits were opened for maintenance reasons Vol. 70 
according to Mr. Owen in cross-examination by NOS eZ — ODay 
Foothills. A great deal of remedial work has been 
reported since June 1974 when he visited the site. 

Foothills' counsel suggested that when gravel was Vol. 70 
taken from the bed of the Kootaneelee River DIAND 10524-10525 
and DOE fisheries people were present. 


Policy and Planning 
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TOPIC: Phase I: Engineering and Construction of the Proposed 
Pipeline 


Land Use Regulations 


DATE: September 26, October 14 and 15, 1975, in Yellowknife 


WITNESS: Commission Counsel witness: 


- Dp. Longlitz: Regional Head, Land Use Section, Water, Lands, 
Forests and Environment, Indian and Northern 
Affairs 


HIGHLIGHTS TRANSCRIPT 
REFERENCE 


A. Technical/Engineering 
=) Selah 


B. Environmental 


| 


b-1 Administration 


- The administrative procedures involved in examining Wohl,“ 7/ak 
a land use application leading to the issuance of 10661-10673 
a permit were described by Mr. Longlitz in cross- 
examination by ITC/COPE. The application is sent 
to the relevant communities through the field 
offices. A covering letter states the community 
response time and a phone call usually follows 
thas up eln thesottuce consult atlonmus initiated 
with other interested departments. The Advisory 
Board meets every two to three weeks to consider 
the information. The community input may or may 
not have been received at that time. If a major 
change is proposed by the Board the application 
may be deferred for another 30 days. Standard Wolk, Wil 
clauses dealing with such things as garbage 10635-19641 
control, etc., are often used., Other jurisdictions 
get a copy of the permit if it is relevant to them 
and, through consultation, they issue their permits 
or conditions simultaneously with the land use 
permit. 


- The permittee is often not asked to submit progress Wels 7/10 
reports as required under Section 23 because the 10641-10642 
Department's (Indian and Northern Affairs) own 
inspectors report much faster according to cross- 
examination by ITC/COPE. A copy of the inspector's Woile 2 
report is left on site and it outlines any remedial 10698- 10700 
work that must be done as a warning or concern. 

The onus is on the inspector to ask for a suspension Vol. 71 


of work. Normally, the operators are co-operative 10611-10614 
and pay attention to the inspector's warnings. A Wee, Fal 
final inspection is done on every project. The 10614-10617 
frequency of field visits is up to the individual 
inspector. 

- There have been about 10 or 12 prosecutions under Wolke Wak 
the Territorial Lands Act over the last 4 years, 10646-10651 
according to Mr. Longlitz in cross-examination by 10652-10653 


ITC/COPE. This represents an ultimate failure since 
it is preferable, and often more costly to the 
Operator, to suspend operations. The prosecutions 
are against the permittee, not individual employees. 


b-1l Administration 
ETS ECL acon: 


2a] 


(Cont'd) 


The permit application form is standard but 
requires the applicant to attach details of the 
Proposed operation, according to Mr. Longlitz 

in cross-examination by ITC/COPE. The applicant 
sometimes confers with the Department in preparing 
its application. The refusal to grant a permit 
can be appealed to the Minister but Mes Longlivtz 
did not recall how often this had been done. 
There is no formal requirement to see community 
input but it is done as a matter of departmental 
policy. 


The 'Non-Land-Use Permit' is used to guide those 
Operations that technically don't fall within the 
scope of the Act, according to Mr. Longlitz in 
cross-examination by ITC/COPE. 


Lands or surface rights disposed of by the 
Minister of INA are often regulated by agreements 
administered by the Land Management Section 
although enforcement may be done by the land 

use inspector, according to Mr. Longlitz in 
cross-examination by the NWT Indian Brotherhood/ 
Métis Association. 


be Security Deposits 


The existing regulations which specify a maximum 
deposit of $100,000 or ¢1,000 per acre, are 
adequate to get co-operation from the applicants, 
according to Mr. Longlitz in cross-examination by 
ITC/COPE. Since he wasn't familiar with the 
Proposed pipeline he had no comment on the 
adequacy of these ceilings for that NAOTUISCGe, Le 
the terrain is damaged, the bond is withheld until 
restoration is completed to the Department's 
satisfaction. The Pointed Mountain project was 
not under this authority since it was a Land 
Management administered project. Not every 
permit has a security deposit. It depends on 

the project, the operator, terrain sensitivity, 
etc. The onus is on the operator to make good 
any damages in order to recover the bond. 


b-3 Regulation Revisions/Amendments 
ee EVES LOU S ZemMevame ngs: 


Amendments to the Regulations are currently being 
considered to broaden coverage, according to 

Mr. Longlitz in cross-examination by ITC/COPE. 
This would include covering more operations, 
administrative changes, definition changes, etc. 
These are being done in Yellowknife, Whitehorse 
and Ottawa and were tabled at the Territorial 
Council's recent session. 


lh Sheewe ig 


A staff of 40 to 45 people are administering the 
Regulations and this will be expanded to account 
for broadening the application of the Regulations 
to the east, according to Mr. Longlitz in response 
to the Judge's questions. 


The Public Service Commission is responsible for 
the recruitment of inspection staff, according to 
Mr. Longlitz in cross-examination by ITC/COPE. 

The qualifications and experience for the job were 
Outlined. Recently a group of eight Native people 
have been trained on the job as inspectors. 


It wasn't 
known why this type of training has been discontinued. 
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b-4 Staff (Cont'd) 


It takes an inspector about one season to be fully 
qualified. Backup is provided by a headquarters 
environmental staff officer. 


More staff would be required to handle the pipeline 
project, according to cross-examination of 
Mr. Longlitz by the EPB. 


b-5 Start-up and Shut-Down of Projects 


The determination of start-up and shut-down dates 
was described by Mr. Longlitz along with the 
problems associated with summer operations. 


Historical shut-down dates by region were given 
by Mr. Longlitz, in cross-examination by ITC/COPE. 
The rough dates are given to the operator in 
advance, with the actual dates being determined 
by the inspector on a site specific basis. 


The same shut-down criteria are applied in the 
continuous and discontinuous permafrost zones, 
according to Mr. Longlitz in cross-examination 
by Arctic Gas. The season could possibly be 
extended by the application of artiliucLal snow 
There are some reservations about extending the 
period by limiting snow road use to colder 
parts of the day. 


An operator is notified one month in advance 
as to the tentative shut-down date, according to 
re-examination of Mr. Longlitz by Commission 
Counsel. Actual shut-down is then subject to a 
48-hour notice on the basis of field conditions. 


b-6 Access Snow Roads 


The construction of access roads, river crossings 
and techniques of clearing were described by 
Mr. Longlitz with a series of slides. 


The problems of high stumps could be overcome 

by summer clearing with crew access by helicopters, 
according to Arctic Gas' cross-examination of 

Mre) honguatz7. 


The EPB Code on snow roads may be asking the 
pipeline companies to submit information that 
is impossible to determine, according to 

Mr. Longlitz. For example, the number of passes 
on the proposed road may be a difficult 
determination and may not be relevant once the 
road is in place. Also the emphasis should be 
on the vehicle ground bearing pressure rather 
than gross vehicle weight. Harvesting of snow 
confined to a precleared right-of-way or lake 
may be a valid condition but could make things 
difficult for the operator. 


Although orthophotomosaic contour mapping and 
ground surveys to identify the location of access 
roads would be useful, the important thing is to 
communicate information to the people in the field, 
according to Mr. Longlitz in cross-examination by 
Arctic Gas. 
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b-6 Access Snow Roads (Cont'd) 


Eight inches of frost is generally adequate to 
Support cat type vehicles involved in access 
read construction, according to Mr. Longlitz in 
cross-examination by Arctic Gas. The degree 
day criteria has not been found to be workable. 
Mr. Longlitz was not familiar with the Inuvik 
snow road test. Some snow cover would be 
desirable to protect the surface vegetation 
before allowing LGP vehicles onto the right- 
of-way to induce frost penetration. If there 
was sufficient frost penetration and six to 
eight inches of snow on the right-of-way, 
Pipeline construction could probably start. 


Limbed logs in ice bridges would be acceptable 
if they were removed prior to breakup, according 
to Mr. Longlitz in cross-examination by the EPR. 


b-7 Miscellaneous 


The Federal-Territorial Planning Authority for 

the Mackenzie Delta has no bearing on the Land 

Use Regulations or their administration, according 
to Mr. Longlitz in cross-examination by ITC/COPE. 


Socio-Economic 


=A Community Involvement 


Things such as traplines are often considered when 
drafting a permit but generally social concerns 


TRANSCRIPT 


REFERENCE 


WO WH 
10718-10729 


Wolk, yal 
10609-10611 


Woks WD 
10691 
Wiha, a/ik 


10686-10688 


are not, according to Mr. Longlitz in cross-examination 


by ITC/COPE. It is becoming more common to send a 
copy of the permit to the community where real 
concern is expressed. Comments are sought from 
Hamlet and Town Councils so that local people know 
the details of any proposed activity. A joint 
advisory group as requested by the Delta communities 
wasn't formed. The request was handled locally. 
There would be no problem in having community 
representatives attend the Land Use Advisory Board 
meetings although* they would have better involvement 


Wolk. 72 
10696-10698 
Woks Wat 


10674-10686 


at their local council. The meetings are not public. 


The problem of delay in communities receiving 
requests for comments is known to the Department, 
according to Mr. Longlitz in cross-examination by 
ITC/COPE. The Judge pointed out that this is a 
complaint that has been heard by the Inquiry in 
virtually every community. Either the permit 
application isn't received in time to make 

comments or the permit has been issued and comments 
are sought afterwards. 


Miscellaneous 


d-1 General 


The statement prepared by the Department of Justice 
for Civil Servants appearing before the Inquiry 

was read into the record by Commission Counsel on 
behalf of Mr. Longlitz and filed as exhibit #272 for 
reference by subsequent government witnesses. 


Worle il 
10642-10646 


Wo. 70) 
10535-10538 
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d-1) Genera (Cont da) 


- The following exhibits were filed as previously 


requested: 


(a) 


(c) 


The list of publications, papers and 
thesis referred to by Dr. P. Williams 
in his testimony on Frost Heave. 


Foothills report on Scour. 


The Pointed Mountain agreement between 
the Crown and Westcoast Transmission. 


d-2 Frost Heave 


= The Judge addressed three questions to jNse(eheal{e! 
Gas on the apparent conflicts in evidence on 
frost heave between Arctic Gas and 


Dyes 


Peter Williams and asked that these be 


answered in CAGPL's rebuttal evidence. 


Policy and Planning 
ACND Division 


October 28, 


IL) 7HS)6 
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WITNESS: Commission Counsel's witness 
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Sciences Division, Geological 
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HIGHLIGHTS: TRANSCRIPT 
REFERENCE 
A. Engineering/Technical 
a-l General 
- The definitions of valley wall, river terraces, Wels 71/0) 


valley plains and active channels were reviewed 
by Dr. Lewis pointing out that Arctic Gas had 

not been consistent in using some of these terms 
in the past (see a-4 below). A description of 
river longitudinal profiles, channel patterns 

and permafrost beneath North Slope rivers was 
given. The hydrologic characteristics of these 
rivers were explained. Although there is very 
little known about the total annual discharge 

and its distribution throughout the year, CAGPL's 
methods on the Firth and Babbage Rivers appear 
to be conservative and therefore acceptable. 
cross-examination by Arctic Gas, Dr. Lewis ex- 
plained that his work at the Babbage and Deep Creek 
areas included the collection of precipitation 

data at Kay Point. 


In 


a-2 Subsurface Flow and Icings 

- Groundwater flow is known to exist beneath 
North Slope rivers and this is critical for the 
pipeline crossings of the Malcolm and Firth Rivers, 
according to Dr. Lewis. The chilled pipeline's 
frost bulb could cut off the flow causing icings 
and affecting channel stability. 


- The input data for the Batelle model "A con- 
vective model for subsurface flow around a 
chilled pipe" was cause for amazement, according 
to Dr. Lewis. Two of the three examples used 
in the PAAG responses were not applicable to the 
North Slope rivers. The third example shows that 
in rivers like the Malcolm and the Firth, flow 
would be stopped or disrupted. 
as proposed by Arctic Gas, is not incorporated in 
the Batelle model. After construction is not the 
time to test the concept. 


- The theory of heat flow is not sufficiently 
familiar to Dr. Lewis to enable him to know if 
the ground water flows would be sufficient to keep 
the proposed culverts open, according to cross- 
examination by the EPB. The flow could be 
continuous or intermittent, depending on the site. 


Additional field investigation and field testing 
is needed. 
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Wolke 70 
10589-10593 


The culvert solution, 


Weila 
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a-2 Subsurface Flow and Icings (Geime el }) 


— fhe Batelle model is just a representation of 
reality and should be field tested to prove its 
validity, according to cross-examination of 
Dr. Lewis by the EPB. 


- Culverts have not been suggested for surface cross 
slope drainage, according to counsel for Arctic 
Gas during the EPB cross-examination of Dr. Lewis. 

a-3 Scour, Sedimentation and Erosion 

- Little is known about the sediment transport 
characteristics of northern rivers, according to 
Dr. Lewis. It varies seasonally. In the spring 
the first flow is over the ice which protects the 
river bed from scour thereby inhibiting bed load 
transport. The scour depths predicted by CAGPL 
are probably conservative. 


- Further information on bank erosion should be 
obtained before river training works, as proposed, 
are permitted on active channel beds, according 


to Dr. Lewis in chief and in cross-examination 
by Arctic Gas. If this information is not made 
available, the deep burial mode (for the pipeline) 


should be required across the entire width of the 
active channel. Arctic Gas pointed out two reports 
which already provide data on scour for north slope 
rivers in Alaska. 

a-4 Gravel from Rivers 

- Arctic Gas seems to be proposing gravel mining 
Operations from terraces, active flood plains and 
large portions of the active channel bed, according 
to Dr. Lewis. This could affect the pipeline 
integrity and the fish in the river. In cross-— 
examination by Arctic Gas, Dr. Lewis pointed out 
that, although terminology seems to be the problem, 
Arctic Gas' definitions changed and, in fact, they 
should say that they plan to mine from active river 
channels. 

a-5 Tuk Harbour 

- The entrance to the Tuk harbour is shallow and 
would require almost continual dredging to keep 
open for deep water vessels, according to Dr. Lewis 
in cross-examination by ITC/COPE. The only 
Suitable deep water port would be at Babbage Bight 
on the Yukon coast. The Tuk coast is rapidly 
retreating and could get worse. 
interest in this because of Foothills proposal to 
bring fuel into their construction camps from the 
north utilizing a 35,0100! ton tanker through the 
Bering Strait to Tuk. 


- The Husky Lakes dredging proposal by the Producers 
was not familiar to Dr. Lewis. 

a-6 Miscellaneous 

- The information resulting from seismic and 
geophysical work used to evaluate the fill and 
permafrost characteristics of the Blow and Malcolm 
Rivers will be published within the next few 
months, according to Dr. Lewis in cross-examination 
by Arctic Gas. 


The Judge expressed 
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TRANSCRIPT 
a-6 Miscellaneous (Cont'd.) REFERENCE 
- The documents that Dr. Lewis relied on in his Whol, 9/7 
testimony were listed and filed as exhibits. 10758-10759 
Environmental 
nil 


Socio-Economic 


Mis 


jayanal 


cellaneous 


The start-up and shutdown dates for winter projects Vol. 72 
in the Mackenzie area, as supplied by Mr. Longlitz 10758 


were filed as exhibits. 


Inquiry Schedule 


During the week of October 20 to 24 the tentative 
schedule indicates that Phase I will be completed 
with the calling of previous witnesses who have not 
yet been cross-examined. In the latter part Of sthe 
week Arctic Gas' combined Phase II and III evidence 
(Physical and Living Environment) is expected to be 
heard. The objective is to complete Phases II and III 
by Christmas, sitting as follows: 


October 


20-24: in Yellowknife; last part of Phase I and the 
introduction of evidence in chief for Phases II and IIl. 


November 


3-21: in Yellowknife; Phases II and III with recall of 
Phase I rebuttal witnesses for cross-examination 
as required. 


December 


1-19: in Yellowknife; Phases II and III. 


January-February 


tentative plans indicate that the Inquiry will go 

to Inuvik for formal hearings on the cross Delta 
routing alternative and on the Delta Gas Producers 
Plans. Community hearings will probably be called 

in Inuvik, Tuk, Sachs Harbour, Holman Island, Polatuk, 
Aklavik and Arctic Red River. 


It appears that the Inquiry is aiming for a June completion 
Gacer 


Policy and Planning 
(ACND) Division 
October 28, 1975 
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TRANSCRIPT VOLUMES NOS. 51 to 55 


Phase I: 


Construction and Engineering 
Alternative Pipeline Corridors and Routes. 


August 11 to 15, 1975, Whitehorse, Yukon Meyarsdnt Os 5 


Panel on Alternative Pipeline Routes. 


Dau 
O'Rourke 


Williams 
Clark 


Hemstock 
Banfield 


President Northern Engineering Services 
Company Ltd. NES 

Co-ordinator Pipeline Logistics Planning 
C.N.R. Manager of Industrial Development 
Director of Field Services, NES 

Supervisor of Geotechnical and Environmental 
Studies NES 

Director of Environment Studies 
Environmental Consultant 

Economic Consultant 


Appeared During the Course of the Hearings: 


FOR COUNCIL FOR YUKON INDIANS: 


equot 
a 

eck 
recker 


Council for Yukon Indians 
Gouncil for vukon ane ranis 
Council for Yukon Indians 
Magistrate, Glenallen, Alaska 


WITNESS FOR INDIAN BROTHERHOOD: 


J. Wa 


n-Shee 


- Indian Brotherhood, Northwest Territories 


WITNESSES FOR CANADIAN ARCTIC GAS RESOURCES COMMITTEE: 


EN. Uist 
R. Le 
Gian 


Valerius Geist 


ompson 
onard 
Couns: 


R. Weedon 
W. Parker 
INTRODUCTION: 


President Arctic International Range Society 
Arctic International Range Society 

Arctic International Range Society 
Environmental Research Centre, University 

of Calgary 

Policy and Planning, State of Alaska 
Commissioner of Highways, State of Alaska 


Arctic Gas has considered the Prime Route and four alternative 
The routings briefly are: 


routings. 


(a) 


ion 


The Prime Route (2,629 miles, $5.7M) moving easterly 
5-15 miles inland from the Beaufort Sea, extending 

east from Prudhoe Bav to Shingle Point thence south 

and east to the Travaillant Lake junction and then south 
through the Mackenzie Valley. 


The Offshore Corridor (2,638 miles, $6.3M) which extends 
east from Prudhoe Bay moving offshore to avoid the 
American Arctic National Wildlife Range, returning to land 
in the Yukon and proceeding east to approximate the prime 
LOWwtIng airece2on. 


The Interior Corridor (2,674 miles, $6.3M), extending 
southeast from Prudhoe Bay into the Yukon and then ex- 
tending east to the MacMillan Pass and on to the 
Travaillant Lake junction and south through the Mackenzie 


Valley. 
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(d) The Fairbanks Corridor (3,549 miles, $8.13M) following 
the Alveska piveline to Big Delta and thence southeast 
along the Alaska Highway. A Mackenzie Delta lateral 


following the Dempster would be involved EO DUET en 
Delta gas. ; 


(e) The Fort Yukon Route (3,044 miles, $6.7M) follows the 
Alyveska route to Galbraith Lake, Alaska then southeast 
to Dawson, Pelly Crossing and the Alaska Highway. This 


route would also involve a Delta lateral along the 
Dempster Highway. 


Geotechnical considerations, as contained in the direct evidence, 
indicated the Interior Route has 745 miles of continuous permafrost 
compared to 700 on the Prime Route and 400 on the Fairbanks Corridor, 
710 on the Offshore Corridor and 430 on the Fort WAbiejo) KCleimen(cleig., _atlnxs= 
Fairbanks Corridor has 1,800 miles of discontinuous permafrost 
followed by the Fort Yukon Corridor with 1,300 and the remaining 
alternatives, 775 each. The Fairbanks Corridor has 850 Miles of 
mountainous terrain, the Fort Yukon Corridor 725, the Interior Route 
170 and the Prime and Offshore Corridors 0. 


Arctic Gas Conclusions On Alternative Routes TRANSCRIPT 
=). SS pe ne or aS ee REF ERENCE 
- The Offshore Corridor is eliminated because it is oe ee, 

undesirable in terms of service continuity and cost. WoO, Sal 

A Fairbanks pipeline would result in the longest 6815 

total pipeline system and would produce highest 

Capital andwunit transportation costs. Le would 

put gas near Fairbanks, Alaska, Whitehorse and 

additional small communities. Its greater length 

has environmental significance. Mackenzie Delta 

supply lateral proceeds through partially disturbed 

areas (Dempster Highway). The Fairbanks Corridor 

does not traverse areas with as high a gas potential 

as does the Prime Route. There is a substantial 

possibility there would be a later need to construct 

some or all of the northern portion of the Prime 

Route to connect additional gas supolies. Fort Yukon 

Corridor would bring gas near Fort Yukon but not the 


City of Whitehorse and other Alaskan Highway villages Wrojska il 
west of Whitehorse. 6817 
Both Fairbanks and Yukon Corridor would generate Wolk, Sal 
more employment in the north but this would be 6817 


reflected in a greater cost to consumers and/or 
lower well-head gas prices. 


Arctic Gas concluded routing utilizing the 


Mackenzie Valley offers the greatest net advantage Youle Syl 
to both Canada and the United States. 6817 
Arctic Gas concluded the choice is between Prime Works Sy 
and Interior Route. The Interior Route is longer 6818 
and traverses two mountain ranges. It is sub- 

stantially more expensive to construct and operate 

than Prime Route. It does not cross the North Slope 


or offshore areas which are rated as having the 
highest potential for future additional gas supply. 


Notes) (COsts) arenl973 costs as projected.) See Page 2! ’ 
of Appendix A for mileaces and Page 19 for 1973 capital 
cost differences. Spread requirements for the routes 
vary from ili for ¢he Interior Rowce: to. 9, for each of 
the four remaining alternative routes (Page 14). 


Arctic Gas conclusion was that none of its potential Wielke Sil 
routes would have a substantial adverse effect on Genes 
wildlife, aquatic resources, soil or vegetation of 

the regions and the Prime Route would have least 

effect due to its shortness and partial location on 

the generally less productive Arctic Coast. 
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TRANSCRIPT 
HIGHLIGHTS REFERENCE 


A. Technical Highlights 


a-1 "Piveline Corridors" Not Used As In Pipeline Guidelines 


- Mr. Hemstock of Arctic Gas said in comparing Werks Sisk 
corridors Arctic Gas had not used terminology 6873 
as used in Pipeline Guidelines relating to a 
“transportation corridor". He stated the idea 


of a transportation corridor having a pipeline 
and other modes of transportation is quite 
different from a corridor having only a pipeline. 
The term pipeline corridor is used in the sense 
of directly comparing one segment of pipeline 
routing with another. 


a-2 Pipeline Lenath 


- Considerable discussion revolved about the Volo 
distance of the Fairbanks Corridor as against the 6837-6841 
Prime Route. Without the Mackenzie Delta Lateral 
(737 miles) the route would be 326 miles longer 
than the Prime Route, or 3,549 miles in length. 


a-3 Edge of Shield Corridor 


- Foothills asked whether Mr. Hemstock was familiar Welk, 32 
with the Edge of the Shield Corridor and East of 6827 
Franklin Route. Mr. Hemstock said Arctic Gas 


had only looked at the routes in a general way. 


- Mr. Williams saw an all weather road as being Wek. 57 
necessary. 6828 


- Mr. Hemstock said Arctic Gas regards the 
Mackenzie River as being a major transportation 
artery in pipeline development. 


a-4 Shallow Bay Alternative 


- CARC queried Mr. Dau on the status of Shallow Bay YOha DP 
Routing alternative. Mr. Dau said he understood B39 
Arctic Gas was awaiting the conclusion of some 
studies conducted in the summer of 1975. 


- Dr. Banfield said he would be concerned with Wels 32 
waterfowl nesting areas. 6954 

- Mr. Dau said ice movement was more restricted in Wels, S52 
Shallow Bay than Beaufort Sea and that dual 6956 


Ppiveline crossings were olanned as a maintenance 
safety factor. 


a-5 Beaufort - Delta Oil Project Ltd. 


- CARC produced a copy of a government memorandum Vieni 2 
of July 15, 1975 dealing with a Beaufort Delta 6902-6902 
Oil Project and indicating a government committee 
would be set up to study, investigate and report 
on the proposal. Arctic Gas representatives 
said they were aware of the project. 


- The Commissioner suggested one would have to look Wolk, 32 
at whole development scenario, gas and oil pipe- 6910 
lines. He suggested there would be a construction 


project in the Valley which might last ten, 
rifteen or even twenty years in the development 
of a Mackenzie Valley Transportation corridor. 


BDE} 


TRANSCRIPT 


. REFERENCE 
a-6 Choice of Routes 


- Mr. Carson Templeton questioned Arctic Gas on Weylba Sz 
when Prime and Interior Routes were chosen. VOW 
Mr. Dau said in 1969-70. The alternative 
routes were considered in 1973. 


- Mr. Hemstock of Arctic Gas, in cross-examination, Woks 52 
said two general routes (Prime and Interior) 7025 
were chosen before environmental or social studies 
were done. 


- Mr. Dau said economics or economic factors in- WO. §2 
cluding safety of pipeline were prime considera- 7028 
tions in routing choice and planning a new 
pipeline system. 


a-7 State of Alaska Position on Pipeline Routes 
ot aed ett 


- State of Alaska has advocated a Trans-Alaska gas Vols 514 
Pipeline route which makes use as much as 7544-7545 
possible of the existing Trans-Alaska oil pipeline 
corridor. The State was concerned about 200 miles 
or so of land which the Arctic Gas Prime Route 
would cross and which is an intrinsic component 
of the Arctic National Wildlife range. The State 
considers an intrusion is counter to established 
Congressional policy as expressed in the Alaskan 
Native Claims Settlement Act of preserving large 
parts of the Alaskan wilderness from exploitation. 

The State of Alaska does not support or endorse 
the El Paso proposal but it supports a 
Trans-Alaska pipeline along the pipeline corridor 
routing now being used by Alyeska. 


a-8 Petroliferous Areas 


= Axretic Gas said in Alaska, the Arctic Slope Wels Sil 
province, an area of 100,000 square miles, has 6782 
70,000 square miles which are considered 
potentially petroliferous. This Arctic Slove 
province includes the Brooks range southeast of 
Pruchoe Bay and 20,000 square miles of sedimentary 
rock under the Beaufort Sea. Both the Prime Route 
and Offshore corridors are located within the 
Arctic Slope province and gas has been found in 
various locations. Mr. Hemstock of Arctic Gas Woks Bull 
said the Mackenzie Delta-Beaufort Basin is ranked 6782 
the number one petroliferous area in the 
Territories. 


- The Interior Route, Prime Route and Offshore 
Corridor have common easterly routings through 
or by, not only the Mackenzie Delta - 

Beaufort Basin, but also the third level province 
of potential gas supply, the Peel Plateau south 
to) Fort Simpson. 


- Mr. Hemstock, Arctic Gas, indicated the Fairbanks 
and Fort Yukon Corridors, after traversing 
Prudhoe Bay and Mackenzie Delta areas, move 
through areas of less likely gas and oil product- 
NLD G 


- Arctic Gas said gas expioration and Gevelopment — 
is substantially affected by the availability of 
a pipeline. 
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a-8 Petroliferous Areas (Cont'd.) 
- Commission Counsel questioned Mr. Hemstock on 
potential gas reserves. Mr. Hemstock outlined 


the following: 


Mackenzie Delta-Beaufort Basin iq Ch Gene 
Banks Island ES Ze vend 
Peel Plateau Tee Wess 
Eagle Plain Bye ih Akons 
Old Crow Oj. 7/2 ates 
Anderson Plain ihe, CE anveha 
Tathlina Craton GS He wuede 


a-9 Pipeline Costs 

- Mr. Dau, Arctic Gas pointed out that costing of 
the Prime Route had been done in a vast amount 
of detail but not the same amount of detail had 
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ViOl- eos 
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been done on the Fairbanks and Fort Yukon alternatives. 


Under cross-examination from Foothills, Arctic Gas 
said Canadian portion of the Fairbanks Corridor 
would be 5.89B dollars; the Canadian portion of 
iHopare, Yaoi eye, Sia 7)2} Teleullileras) - 
Mr. Dau said cost of Mackenzie Delta lateral to 
hook up with Fairbanks Corridor would be 1.87M. 

The Base escalated cost of the Canadian sector 
Prime Route in 1974 dollars was 7.1B. Under 
cross-examination by Foothills, Arctic Gas admitted 
it had no contingency system if there was a delay 
in pipeline start-up and could not give any 
indication of how much cost would be increased. 


- Under cross-examination from Foothills, Mr. Dau 
said the magnitude of financing requirement was 
creating doubts about ability to finance 
Fort Yukon or Fairbanks Route. This represented 
both Alaskan Arctic Gas and Canadian Arctic Gas 
position on these alternatives. 


- Mr. Gibbs of Foothills questioned Mr. Dau as to 
why there was a projected 5.2M difference in 
annual operating costs in 1932 between Fairbanks 
and Prime Route. Mr. Dau said difference in costs 
reflected additional manpower, equipment, district 
headquarters, repair and replacement of parts due 
mainly to greater mileage. 

a-10 Financing 

- Mr. W. Trusty, in response to Mr. Gibbs' suggestion 
that capital costs south of the 49th parallel 
should be included to give total system costs, 
said other companies would be handling capital 
costs south of the 49th parallel. Their plans 
meshed with Arctic Gas and there was confidence 
capital markets would support both. 


- Foothills queried why Arctic Gas could not finance 
5.89B dollars of Canadian portion of Fairbanks 
(Cereigiiclepe sie ake Cloybilnel Talinehntee) Sic) cle ileics Gegis Oi 
Canadian portion of Prime Route. Mr. Trusty said 
both Alaska Arctic Gas and Arctic Gas were relying 
on the same capital markets. 


- Foothills argued that Fairbanks Route should be 
compared to other routes using segment costing 


in order that Canadian consumers could decide on 
route. 


= bet Marshall said segment by segment route costing 
not available through Northern Engineering Services 


or computer program "Nectar" used by Arctic Gas. 


and Prime Route 5.7B dollars. 
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- The Commissioner ruled that Arctic Gas must show 
segmented costs for alternative routes. 


a-ll Logistics Costs 


- Mr. O'Rourke was unable to supply logistics Weta 32 
costs for the alternative routes as requested 
lope (Great 


- Arctic Gas said alternatives to Prime Route 
would require earlier and more time-consuming 
logistics support. The Offshore Corridor was 
rejected because of service continuity and Wonk, I 
cost. Fairbanks Corridor would produce highest 6815 
capital and unit transvortation costs. 


- Mountainous terrain precludes construction of 
airstrips at some of compressor station sites 
in the Fairbanks and Fort Yukon Corridors. This 
was not a problem along Prime Route. 


- Mr. Dau said Arctic Gas believed it would have Wel. 82 
access to Prime Route at all times. Mr. Dau 6886 
also said in his opinion there would never be a Wolk, SY 
road to the North Slope as far as Arctic Gas. 6887 


- Mr. Dau said barge costs much cheaper than Woks Bz 
trucking. He said under questioning by Mr. Veale, 6980 
that Fairbanks/Whitehorse logistics costs would 
be much higher than logistics costs using barges 
on Mackenzie River. 


a-12 Use of Dempster Highwav 
See SOUS SEAS ESAS SPSS ENE 


- Mr. O'Rourke, under question from Mr. Veale, said Wells 32 
138 miles of pipeline would be trucked up 6977 
Dempster Highway for Interior Route if Interior 
Route was chosen. 


a-13 Skagway Wharf 


[EMO ROUBKeN Sadat & pipe fom interior Route WOE 33 
arrived in Skagway port in summer there would 7164 
be some conflict in making use of existing wharfing 
facilities; an extra berth might be required. 


a-14 White Pass and Yukon Railway 

=) Mrr OYRourke, injreply so) Commission Counsel, WO, SS 
said Arctic Gas would use existing facilities 7164 
of White Pass and Yukon Railway. He did not see 
requirement for additions to rolling stock. 

a-15  Transshioment Point - Whitehorse 

- Mr. O'Rourke said there would be a transshipment Vous 53 
point at Whitehorse requiring 25 vecple. A pipe los 
trucking operation up the Dempster Highway would 
require 75 people. 


a-16 Legal Load Limits 


ii 


cr 
(D 
K 


hwav 
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- Mr. O'Rourke said pipeline loads on Demps 
would be kept to legal load limits. 


a-l7 Contractors' Equipment and Camus 


- In response to questions from CYI, Mr. O'Rourke vol. 52 
said contractors' equinment and camps for 6973 
Interior Route would be brought into Yukon from 
Arctic Red River jump-off point. 
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a-18 Number of Airstrips 


- Mr. Dau agreed with Mr. Veale that fewer air- 
strips would be necessary on the Fairbanks Corridor 
than on Interior or Prime Routes. 


a-19 Very Few Airstrips - Delta Link 


- Mr. Williams, Arctic Gas, said Mr. Dau might have 
overlooked need for additional airstrips from 
Delta to Whitehorse hookup with Fairbanks Route 
via Dempster Highway. 


a-20 Water Requirements 


- Mr. Veale questioned Mr. Williams on water require- 
ments. Mr. Williams, in reply, said difference in 
Interior Route requirements for water (3M bbls) 
and Prime Route requirements (14M bbls) related 
to need for snow roads and ditch flooding on 
Prime Route. He added that Arctic Gas' increased 
knowledge of snow fences and snow accumulation 
for snow roads would substantially reduce the 
amount required on the Prime Route. 


a-21 Minimal Use of Gravel 


- Mr. Parker said minimal use of gravel was achieved 
in Alaska through construction of winter work 
pad, allowing mobilization of heavy equipment when 
ground is well frozen. Heavy equipment is taken 
off the work pad well prior to thawing conditions. 
The work pad associated with the oil pipeline is 
handling only traffic associated with construction 
greater bulk of traffic carrying supplies and 
equipment is proceeding over haul road or state 
highways. 


a-22 Gravel Pad or Road 


- Mr. Hemstock, replying to questions from COPE, 
said that Arctic Gas sees more impact on the 
environment as a result of the construction of 
a gravel pad or road. 


- COPE said it understood that a permanent road 
would be required along part of the Interior Route. 
Mr. Williams said a permanent road would be 
required in mountain areas. 


- Mr. Williams said if a gravel work vad was deemed 
necessary there would be a strong recommendation 
from environmentalists not to maintain it beyond 
the construction period. 


- Mr. Hemstock said there would be concern about 
a permanent road on the Interior Route due to 
narrow valleys which are the migration routes 
for wildlife. 


- COPE asked about facilities to connect pipeline 
with North Slope hydrocarbons. Mr. Hemstock said 
roads could be minimized in develooment of field 
facilities in that automation will handle well- 
head operations. 


- Dr. Banfield said, environmentally, the effect 
of hydrocarbon development close to Prime Route 
would be synergistic. 


- The CYI pointed out that an existing all-weather 
road would provide access on the Fairbanks Route 
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a-22 Gravel Pad or Road (Gers! Gl, } 


and would therehy reduce the time frame of con- 
struction. Mr. Dau said there were problems with 
summer construction and rain and the Dipeline 
route in many cases would he several miles from 
the highway. 


a-23 Snow Roads 


Dr. Banfield said the concept of snow road use 

in construction was considered to be one of the 
prime mitigating factors in terms of the 
environmental impact of the project. Dr. Banfield 
said he would not like a road on either Prime or 
Interior Route. Environmentalists accepted 

Prime Route because no permanent roads were 
required. 


Dr. Leonard, witness for CARC, was of the opinion 
that snow road use on Prime Route would be far 
less harmful to wildlife and wild rivers than 
future vermanent highways that would result along 
other routes. 


Mr. Collins said he would recommend Prime Route 
provided it was constructed in winter only with 
heavy maintenance work and heavy logistic support 
being carried out in that season. He felt there 
should be no public use of airstrips, helipads 

or wharves. 


Mr. Parker, Alaskan witness, said a Pipeline 
requires adequate surface access, good all-weather 
road; gravel pads are inadequate. Mr. Parker 

said minimally constructed roads degenerate during 
periods of rainfall and do not stand up under 

heavy truck traffic. The State highway constructed 
in conjunction with Alyeska project was built 

to secondary highway standards and is satisfactory. 
He said the snow road conceot had not been 
satisfactorily proven to the State of Alaska. 


Environmental 


General Impact on Wildlife 


Mr. Hemstock of Arctic Gas said Arctic Gas had 
studied fur bearers along Prime and alternative 
routes during the past 3-4 years and believed 

a pipeline would have little effect on wildlife 
or on the trapping economy of the land. 


Mr. Hemstock said there would be a local effect 
on wildlife in that, as construction went through, 
wildlife would move back some distance from 
construction area. 


According to Mr. Hemstock, areas used for | 
compressor stations would be taken out of wildlife 
productivitv. Wildlife would abandon such areas. 


COPE made reference to recreational hunting and 
trapping by construction and maintenance personnel 
being prohibited by Arctic Gas. COPE asked 

Dr. Banfield about sports fishing. He indicated 
it was felt that sports fishing would provide a 
means of getting better data on resources. 
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Mr. Trusty said, as construction would be in winter, Vol. 53 


peovle would not be prone to wander off to hunt 
and trap as had occurred in Alaska. 


Ystaey 
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Incremental, Cumulative, Synergistic Effects 


b=3 


Mr. Hemstock said in case of a pipeline along a 
highway there would be an incremental effect 
from a pipeline. In an untouched area, after 
implementing one transportation mode, additive 
transportation modes would be incremental. 


Dr. Banfield explained synergistic or multiplicative 
impact. A number of factors interact in two ways. 
One is antagonistically - in which one cancels 

the action of another; and the other, 
synergistically - in which one factor enhances the 
total application of the interaction. When such a 
action takes place this is alternative to 
antagonistic and is called synergistic. 


Dr. Banfield indicated cumulative impact of two 
pipelines may exceed the tolerance level and 
adaptability of fish, raptors, large mammals and 
certain plant communities. 


Dr. Banfield said he recommended to Arctic Gas 
that it stay as far away from Mackenzie Highway 
as possible. 


Under cross-examination, Dr. Banfield said he 
expected a multiplicative or synergistic effect 
to apply if there was an oil pipeline as well 
as a gas pipeline along the North Slope. 


Regarding two pipelines in the Mackenzie Valley 
Dr. Clark said he and his colleagues could see 
nothing from a terrain voint of view which would 
present insurmountable difficulties. 

Dr. Banfield said that in looping of the line, 
use of the same right-of-way, compressor 
stations etc., would be mitigating factors in 
terms of a dramatic incremental increase in 
environmental effects. 


Dr. Banfield stated he had not conducted any 
studies on cumulative or synergistic or inter- 
related effects of mainline construction and 
subsequent looping. 


Dr. Banfield said Arctic Gas had conducted some 
studies of the cumulative effects of a highway 
and a pipeline in the Donnelly River - Chick Lake 
area because river crossings of the 

Mackenzie Highway and proposed pipeline are close 
together. Mr. Hemstock said studies are con- 
tinuing and 1974 progress reports are available. 


CARC questioned whether any synergistic studies 
had been done on Mackenzie Delta Gas facilities 
and vipeline. Dr. Banfield said the Delta 
facilities had not been considered cumulative 
in terms of a corridor concept. The Delta 
facilities had been considered as secondarv 
effects. 


Porcupine Caribcu Herd 


Dr. Banfield said Fairbanks Corridor would be less 
serious to Porcupine caribou herd than Prime Route. 
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b-3 Porcupine Caribou Herd (Conic ude) 


Dr. Banfield said if procedures such as winter 
construction, use of snow roads, confinement of 
activity through station and compressor station 
pads and other mitigative procedures followed, 

he felt Porcupine herd would not be substantially 
affected or impacted by Prime Routing. 


CYI questioned Dr. Banfield on Mr. George Calef's 
Opinion pipeline should follow Interior Route to 
avoid caribou fawning grounds where Mr. Calef felt 
there would be interaction between the Dipeline 
and caribou for 23 to 3 months each year. 

Dr. Banfield said he did not agree with this 
Opinion since information after 1973 shows caribou 
spend considerable amount of time in the winter 

in the vicinity of the Interior Route. 


Mr. Hemstock said a monitoring operation was being 
carried out on Porcupine caribou herd. 


Dr. Banfield said Fort Yukon and Fairbanks Routes 
traverse the ranges of several other caribou 
herds. The Fairbanks route is on the edge of the 
winter range of the Porcupine caribou herd. 


In cross-examination by CARC, Dr. Banfield said Werke, B52 
fawning range of the Porcupine herd is restricted, 6996 
therefore a routing across extensive winter range 

is less hazardous. 


Dr. Valerius Geist, witness for CARC, said the Werko Sieyh 
northern coastal zone of the Yukon and the 7366 

Old Crow Flats are very important in the caribou 

yearly cycle. Caribou use these areas to calve, 

for nursery areas and to fatten up. Dr. Geist 

said herd is a treasure; it is the only animal 

which converts useless plants on the North Slope 

into protein. 


Dr. Geist pointed out caribou could be enormously Whole, Srey 
susceptible to harassment when they are in a 7410 
positive energy budget on their summer range. 

Dr. Geist wondered whether Arctic Gas could 

reconstruct the caribou herd if it was irreparably 

disturbed by pipeline. Dr. Geist said summer 

range subsidizes existence of caribou during Vol. 53A 
winter when they are in the mountains ina 7368 
subsistence environment. Dr. Geist said he felt 

Prime Route would result in a loss of caribou Vol. 53A 
range - saying he would prefer Fairbanks Route 7434 
followed by Interior Route as far as herd was 

concerned. 


Dr. Weedon said caribou are essentially wilderness Wroke, Se! 
animals depending on climax vegetation and 7476-7477 
requiring very large, undisturbed areas for 

seasonal movements. If the Porcupine caribou herd 

abandoned its calving areas north of the proposed 

Prime Route, it might not be successful in calving 

elsewhere and maintaining its numbers. 


Dr. Banfield said Arctic Gas did not have an ideal Wen 12 


amount of knowledge but that Prime Route is 8) 33) 
tolerable or acceptable in terms of impact on 

caribou. 

The Commissioner asked Dr. Banfield about means of Violmaas Siz 


quantifying risk to the herd. Dr. Bantield replied 7002 
environmentalists have no way of coming up Waehina: 
cost-benefit type of assessment of risk. Dr. Banfield 


said environmentalists nad conducted an overview 
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Porcuvine Caribou Herd (Con'd.) 

analysis and felt they had come to a preliminary 
conclusion about environmental impact and risks 
of other corridors. 


Other Caribou Herds 


Dr. Banfield said the Western Arctic Herd would 
be affected by development of Naval Petroleum 
Reserve No. 4. Prudhoe Bay is on the eastern 
margin of the herd. 


Dr. Banfield said that the Edge of the Shield 
Corridor would cause severe concern among wildlife 
biologists in that it would move right into the 


heartland of the Bluenose herd estimated at 100,000. 


Dr. Banfield made reference to the Kaminuriak herd 
in the Keewatin which might be affected by a 
Polar Gas Pipeline. 

Dr. Geist, in cross-examination by Mr. Veale, said 
Mackenzie Delta lateral along Dempster Highway 
would be the lesser of two evils compared to 

Prime Route as far as the Porcupine herd was 
concerned. 


p= Sage Scale Migration 


Dr. Geist, using the decline of the Forty Mile 
Herd in the southern Yukon in the 1920's, 1930's 
and 1940's as an example, said it would be 
impossible to reconstitute a migration on the 
scale of the Forty Mile Herd's movement. 


b-6 Mountain Sheep 


5 


Dr. Geist said mountain sheep can withstand large- 
scale disturbances. If there were no roads he 

felt there would be less serious impact. He 
expressed concern about secondary roads over which 
applicant would have no control, using Mackenzie 
Delta lateral along Dempster Highway as an example. 


Mountain sheep are incredibly resilient if there 
is no hunting. As to overflights, Dr. Geist said 
regular flights of 1,000 would create no dis- 
turbance but occassional flights would stimulate 
anxiety. 


Speaking of the Fort Yukon Route, Dr. Geist said 

he did not like to think of that route as it passed 
through the last Stone Sheep area in the Yukon. 

He also feared the consequences of outgrowth 
activities on Dawson and St. Cyr Dall sheep 
populations. As for the Fairbanks Corridor, 
mountain sheeo had already been severely dis- 
turbed. 


IBP Sites 


CARC questioned Mr. Hemstock about proposed IBP site 


in the Ebbutt Hills and pipeline impact. 

Mr. Hemstock saw no difficulties, saying some IBP 
Sites had been extended so monitoring the effects 
of pipelines could be carried out. 


Later, Dr. 
sites were 
government 
about Fort 
Yukon. 


said IBP 
IBP sites have 


Valerius Geist, CARC witness, 
extremely valuable. 
support in principle. 
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b-8 Environmental Concerns - Alaskan Viewpoint 
LO OOS 


- Dr. Weedon listed environmental concerns pertaining 
to the various corridors. 


- In respect to the Prime Route, Dr. Weedon listed Vol. 54 
the following concerns: impacts on birds and 7474 
mammals, slow revegetation north of the Brooks 
range, large-scale gravel requirements, eventual 
disappearance of rare species, possibility of oil 
Spills at three port sites, and three compressor 
stations, impingement on polar bear ranges and 
denning sites. 


- With respect to the Interior Route, Dr. Weedon hepa Se! 
said environmental concerns were: use of narrow 7482 
valleys, wildlife impacts, open ditch impediment 
to caribou migrations, compressor station sites 
at Marsh Fork Valley and Old Woman Creek, effect 
on Dall sheep due to proximity of lambing areas, 
summer construction crossing of sheep trails and 
the fact that 50 per cent of Dall sheep winter 
close to the route. 


- Dr. Weedon listed the following concerns with Vol. 54 
respect to the Fort Yukon Corridor: duration of 7489 
construction (2 winters) slove instability, steep 
mountain slopes, skin flows, permafrost Gegradation; 
crossing of several areas considered for inclusion 
into national conservation areas; Wind National 
Wild River area, Yukon-Charley National River Areas, 
the Porcupine National Forest and the southwest 
extension of the Arctic National Wildlife range. 


- The concerns listed for the Offshore Corridor 
were: ice hazards (even in lagoon areas) frost Vol. 54 
heave, erosion of coastal areas, oil spill 7497 
hazards to polar bear, ringed seals, grizzlies 
and fish, impacts of three compressor stations 
and three ports, possible effect on key bird 
staging areas, effect on marine habitats for fish, 
effect of repeated use of low flying aircraft on 
bird life. 


- As to the Fairbanks Corridor, Dr. Weedon expressed Vol. 54 
concern about slope stability problems, construction 7513 
in discontinuous permafrost, disturbance to wildlife 
and river crossing. 


b-9 Mountain Caribou 


- Mr. Veale questioned Dr. Banfield on the number 
of mountain caribou. Dr. Banfield said there were 
500 in the Kluane area close to the Fairbanks 
Corridor and groups of 100 in northern British 


Columbia. 
- Dr. Geist said mountain caribou along the vol. 54 
Fairbanks Corridor-Alaska Highway have already 7433 


been distrubed. 


- Dr. Geist explained the basic differences between 
mountain caribou and barren ground caribou with 
larger size of mountain caribou and antler 
differentiation being the main distinguishing 
characteristics. 
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b-10 Arctic International Wildlife Range Proposal 
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Dr. Andrew Thompson, Mr. Richard Collins and 

Dr. George Leonard, witnesses for CARC, provided Vol. 53 
the background of the International Wildlife Range 7272 
proposal to extend the existing Arctic Wildlife 

Range (14,000 square miles) in Alaska to cover 

an area in the northern Yukon north of the 

Porcupine River to include the British Mountains, 

the Old Crow Flat, the Barn Mountains and a portion 

of the Yukon Arctic Coastal Plain. They outlined 

the wildlife and native populations, and physical 
characteristics of the proposed Range. 


The position of the Arctic International Wildlife 
Society is not to take further steps in the creation 
of the range pending a disposition of land claims 

in the Yukon. 


The society position is that a pipeline routing away 
from the range is preferable, but, aie akie alts} 
necessary, that respect be shown for native uses 

and other important wilderness values. 


Under cross-examination by Arctic Gas, Dr. Leonard Wella Ss 
said the Secretary of the Interior can grant Tk8 
right-of-way through any United States federal 

reserves for pipeline purposes - subject to Wes 

being consistent with the purposes of the reserve. 


Mr. Dau earlier, in a reply to questions from COPE, Webs SS 
said foreclosure of the North Slope by creation 7081 

of an International Wildlife Range would force 

Arctic Gas to use Interior Route rather than 

Offshore Route which would require a lot more study. 


Mr. Hemstock said Arctic Gas believes a pipeline ViOH oS 
can be built across the Arctic Wildlife Range 7044 
without seriously impacting the purpose of the 

range. 


1l Geotechnical Considerations 


Dr. Clark, witness for Arctic Gas, as a terrain Whos "Sx 
specialist, indicated he was unable to give an 6927 
opinion as to "best" route in a geotechnical sense. 


Dr. Owen Hughes, Geological Survey of Canada, Worl, S35 
provided an overview of terrain conditions in the 7415-7428 
Yukon and Mackenzie Valley, outlining specific 

terrain problems. 


Die Hughes said terrain mapping was required along Weis 2S 
the Fairbanks and the Fort Yukon routes. 7430 


The applicant (Arctic Gas) has provided much less 

terrain and geotechnical data for the Fairbanks WieMES v5)5) 
and Fort Yukon Corridors. Dr. Hughes said he 74283 
was unable to make a detailed comparison between 

the proposed and alternative routes. 


b-12 Transportation Planning in Alaska 


Mr. Parker, CARC witness, said the future of Wiens St) 
transportation planning in Alaska rests upon PELE 
two principal bases; the development of a general 

svstem of ports, highways, railroads and the air 

system to meet the needs of the resident population. 

Aims are maximum flexibility in meeting needs, 

efficient intermodal interfaces and substantial 

lowering of costs. 
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b-1l2_ Transportation Planning in Alaska (Cont'd.) 

er es anting in Alaska 

- Mr. Parker then went on to outline environmental 
and construction problems associated with arctic 
and sub-arctic pipelines and roads chiusietciss 

- Major environmental problems have been soil Vol. 54 
conditions and river crossings in the construction YI 
of the Alyeska pipeline and haul road. 

- Critical areas are those where a thaw envelope Vol. 54 
of a river system meets and merges with permafrost UIST 
areas and where the pipeline emerges from river 
bottoms into stream terraces. 

- Material sites or borrow sites and spoil disposal Wieuh.. 1537) 
Sites for wasting are incompetent. Unusable soils 7538 
create visual scars on the landscape. Rehabilitation 
in the Arctic is difficult. Mr. Parker suggested 
mining gravel in stream beds and flood plains be 
kept under rigorous discipline to maintain water 
quality, fish habitals and river regimes. To Vol. 54 
protect fish habitats, strict drainage control is 7540 


necessary. 


- Mr. Parker said vapour releases in large quantities Viol oe 
Can create micro-climates which may impact visibility 7541 
in harbours and airports. This problem has yet 
to be resolved at the Valdez Terminal and at the 
pump stations along the pipeline. 


- Mr. Parker said main failure in Alaska was not to 
develop earlier the type of surveillance organiza- Vol. 54 
tions they have now at the Federal and State levels 7542-7543 
to plan alternatives. Fundamental corridor 
decisions were made before research in depth was 
accomplished. 


Socio-Economic 


c-l General 


- The IBNWT questioned Mr. Trusty on socio-economic Viol oS 
matters such as the impact of a pipeline on the 7061 
alcoholism rate. Mr. Trusty said he had spoken to Welk Sy) 
Dr. Hobart of the University of Edmonton about the 7061 
subject. 

- The IBNWT asked what expertise was available to Welk 33 
discuss family breakdown. Mr. Trusty said 7061 


Arctic Gas was relying on consultants. The IBNWT : 
suggested choice of alternative routes would permit Werks S38) 


time for settlement of native claims in the 7063 
Northwest Territories. Mr. Trusty said settlement 
of native land claims was not taken into account ViOilesDS 
during consideration of alternative corridors. 7065 

- The IBNWT questioned Mr. Trusty on Arctic Gas Wioyalees S72) 
statement, "without a major economic development 7068 


the Mackenzie Valley Region faces a steady 
deteriorative for the present precarious economic 

and social situation". Mr. Trusty said there have 2 
been boom and bust effects, industry is scattered, ViOUe es SS 
there is a high unemployment rate in the Mackenzie 

Valley. 


- Mr. Trusty said Alberta was an example of develop- WAS), Sys} 
ment following initial discovery and development 7069 
of hydrocarbon resources. 
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c-l General (Con't.) 
- Mr. Trusty said increased employment is a vehicle Wiel ae! 
leading to other benefits, opportunity to qb Ob eat IIE MOm2 


expectations, opportunity for individuals to plan 
their lives to realize expectations. 


- Mr. Trusty did not agree with IBNWT assumption 
that influx of southerners would necessarily tend 
to undermine native way of life. 


- In response to questions from COPE, Mr. Trusty said Violas 


a road has more social impact than a pipeline. 7087 
- In response to a question about depletion of Welhe S 
community services by high pipeline wages, con- 7124 


tracts, Mr. Trusty said he didn't think it would 
be the intention of Arctic Gas to drain local 
resources away from meeting community needs. 
Arctic Gas intends to provide its own facilities 
and services. 


- Mr. Trusty, under cross-examination by COPE, said Welk. sie 
it was his personal judgement that the employment GLY 
reation possibilities of the project and spin-off 
effects would be more valuable in the Valley than 
they would be in the Yukon. 


- Mr. Trusty said the same camp policies as intended Woks, Se 
for Prime Route would apply along Fairbanks and ASS 
Yukon Corridor. 


- Mr. Trusty said he thought Prime Route overall 
would be better from a socio-economic point of view 
than Interior Route. 


e-2 Council for Yukon Indians Brief 


- The Council for Yukon Indians brief presented by Wienke. 3S 
Mr. Joe Jacquot, David Joe and Mr. Alan Lueck, 7176-7193 
outlined the historical occupation and traditional 
use of the Yukon by Indian people, the disastrous 
effect of white developments (the Gold Rush, the 
Alaska Highway). 


- The Council for Yukon Indians supported the 
Old Crow Indiansin their plea for no pipeline 
either along Interior or Prime Routes. The Council 
for Yukon Indians expressed concern for physical and 
social destruction from pipeline saying thev wanted 
land claims settlement so they would have their land. 
The Fairbanks - Whitehorse and Fort Yukon alternatives 
each vass through 5 of 12 native villages in the 
Yukon. The Council called for informal hearings 
in those villages, but said no permission for pive- 
line would be given until land claims were settled. 
The price was too high. The land claims settlement 
would permit Indians to develop an economy based 
on renewable resources. 


- Reference was made to a government industry aqree- 
ment on Anvil/Faro with resvect to employing native 
peoole. It was pointed out the agreement had not 
worked. 


e-3 Indian Brotherhood of N.W.T. 


- Mr. James Wah-shee, apvearing on behalf of the Wess Bs 
Indian Brotherhood of the Northwest Territories 7247 
and the Métis Association of the Northwest 
Territories, said consideration of alternative 
routes put squarely before the Inquirv the possibility 
of avoiding using the Mackenzie Valley Route with all 
the resulting disruption of the life of the Dene. 
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c-3 Indian Brotherhood of N.wW.t. (Con't.) 
ar LOOT Oe EN eV yi 


c-4 


C=5 


Mr. Wah-shee made reference to Mr. Blascses Wholly, » 538} 
statements to the effect his company would 7248-7249 
consider not building a Dipeline before a land 

settlement. In turn he chided Arctic Gas LOX, 

not considering land claims in section 14-F 

of their application on alternative corridors. 


Mr. Wah-shee said the social and environmental Wel, Ss} 
costs of the proposed Mackenzie Valley Gas 2.510 
Pipeline will be borne by Canadians and 

specifically by the native people of the 

Mackenzie District whom he represents. 


He said Arctic Gas, by their own admission, had Nielibe, 5S) 
not properly considered moving Alaska gas alone 252 

to American markets, and queried whether it is 

not at least possible to do this without using 

the Mackenzie Route. 


Mr. Wah-shee said that the Indian Brotherhood of Wetka 33 
the Northwest Territories welcomed the statement (A538 
by the Minister of Energy of Alberta, as reported 

in the press, saying that Alberta would be willing 

to increase its supply of gas to central and 

eastern Canada and avert an immediate gas shortage, 

thus putting off the day when gas reserves from the 
Mackenzie Delta would be needed in southern Canada. 

This would permit more time to negotiate a land 
settlement. It would also permit time for a proper 

study of alternative routes. Mr. Wah-shee asked 

if the Government of Canada did not have an 

obligation to do so. 


Construction Workforce 


Arctic Gas stated construction workforce needed Work. 52 
in Canada for Prime and Interior Routes was 6811 
approximately the same. Differences in total 

workforce needed in Canada for Fairbanks and 

Fort Yukon Corridors may not be large but duration 

that total workforce is required is greater due 

to additional surveying, construction required with 

those two corridors. 


Secondary Employment 


Arctic Gas stated secondary employment would be Woke 32 
about equal for the construction phase of the 6814 
pipeline along the Prime Route, Offshore Corridor 

and Interior Route and slightly greater for the 

Fairbanks and Fort Yukon Corridors. 


c-6 Native Population Along Corridors 


C=7 


Arctic Gas stated more native veople are located Wine S22 
along the Prime and Interior Routes than along 6812 
the Fairbanks and Fort Yukon Corridors. 


Impact of Pipeline Activities on Glenallen 


Mr. Sprecker, Alaskan magistrate and witness for Wool, Bg 
the CYI outlined the impacts of Alyeska pipeline 7176-7246 
construction activities on Glenalien, a small 

Alaskan community on the Richardson Highway. 


He Gescribed the dramatic population increase 
resulting from pipeline activities in Glenalien 
(4010) an 19sS sto 6,000 ainw9 7-4) Shean. tzak=arc 
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c-7 Impact of Pipeline Activities on Glenallen (Cont .des) 


increase and rise in traffic cases, increase in 
hospital cases as a result of overload from pipeline 


camps. He noted a rise in alcohol-related offences 


with a tremendous impact on family life anda 
resulting increase in social vroblems. 


- American unions had overruled Alyeska with a sub- 
sequent congestion of pipeline workers’ families 
in Glenallen, and pipeline workers having firearms 
and drugs in camps. 


c-8 Archaeological Sites 


- Dr. R.E. Morlan, archaeologist and CARC witness, Webs SS 
said the Interior Route poses a threat to more 7431-7453 
known archaeological sites than the Prime Route. 

He listed the following sites: Klo-Kut, Rat Indian 
Creek, La Pierre House, an unnamed site seven miles 
west of the crest of the Richardsons and the 
confluence of the Old Crow and Porcupine Rivers. 


- Along the Prime Route he cited the immediate 
vicinity of the Firth River, the Engigstciak site, 
Malcom River and Rapid Creek. 


- Along the Fort Yukon Route he said the exact 
threat is not known but there are thirty sites 
along the Klondike Highway primarily at stream 
crossings. 


- There was a need for a detailed reconnaissance 
along the Fairbanks Route but in terms of piveline 
impact it offered the least threat to prehistoric 
heritage of the Territories. 

c-9 Miscellaneous 


- Dr. W. Banfield suggested a cross-examination format Viol. 55 


was not a suitable means of exploring a witness's 7467 
experience and criticized "canned evidence" as Wells 5 
part of the methodology used: in the Inquiry process. 7470 


Policy and Planning 
ACND Division 
November 24, 1975. 
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TOPIC Phase 1: Engineering and Construction of the Proposed 
Pipeline 


Panel of Arctic Gas on Alternative Corridors 
recalled 


DATE: September 24, 1975 in Yellowknife 


WITNESSES: Arctic Gas Panel consisting of: 


P.H. Dau: President, Northern Engineering Services 
(NES) 
HIGHLIGHTS: TRANSCRIPT 
REFERENCE 


A. Engineering/Technical 


a-l Alternate Route Costs 


- During the Whitehorse hearings dealing with alternative 
pipeline routes, Foothills requested, and the Judge 
ruled, that Arctic Gas produce comparative cost figures 


on the alternate routes by segment (see transcript Weis GE 

pages 6960 and 7059). Mr. Dau explained that because LOAF LO = OR7ee 
of a problem in assessing the indirect (financing) LOT A—vOan7 9 
costs per segment, it was only possible to provide LOLS 2—TOLss 


those costs by pro-rating the total project indirect 
cost to each segment on the basis of its direct cost. 
The problem is that there are 10 or 11 financing plans 
and the existing computer program can't pro-rate the 
costs except as noted. The Judge directed that the 
cost be provided on this basis. 


Policy and Planning 
(ACND) Division 
October mela 975: 
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Phase I: Engineering and Construction of the Proposed 
Pipeline 


Alternative Routes 


November 20, 1975 in Yellowknife 


WITNESS: Canadian Arctic Gas witness: 


- P.H. Dau: President, Northern Engineering Services Ltd. (NES) 


* . . 
NOTE: This summary contains the cross-examination on 


evidence led in Whitehorse on August 11 to 15 
ley beg IDEN S 


HIGHLIGHTS TRANSCRIPT 


REFERENCE 


A. Technical/Engineering 


a-l Gas Cost Comparison: Fairbanks and Prime Routes 


The 1984 cost of Alaskan Gas at the 49th parallel, Vol. 91 
if the Delta leg of each of the routes is ignored, 13845-13880 
would be $1.14/million BTU's using the prime route 

compared to $1.11/million BTU's using the Fairbanks 

route, according to Foothills in cross-examination 

of Mr. Dau. The step by step development of this 
calculation was made by Foothills using the figures 

supplied by Arctic Gas in their application and 

segmented cost breakdown figures (exhibit 287). 

Mr. Dau agreed with the calculation methodology 

but suggested that the comparison was not valid 

because the throughput would be different for each 

system even though both would be 48-inch diameter 

pipelines. Foothills suggested that the figures 

show that there is not any significant difference 

in cost to the American consumer using the Prime 

or Fairbanks routes and evidence has been heard 

that the Fairbanks route is more environmentally 

acceptable. It also leaves the North Slope area 

untouched. 


The Fairbanks route is 300 miles longer than the Wek, Yul 
proposed Prime route and $1.4 billion more expensive 13892-13898 
to build, according to Mr. Dau in cross-examination 

by Commission Counsel and in re-direct by Arctic Gas. 

If the Prime route pipeline were built for only 

Alaskan gas, it would be cheaper to loop it to 

handle Delta gas than to build an entirely new line 

to carry the Delta gas as would be required if the 

Fairbanks route were used. 


a-2 Miscellaneous 


The inflation factor incorporated in the cost Walk, Sit 
estimates was questioned by the Judge. 13888-13892 
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TOPIC: Phase 1: Engineering and Construction of the Proposed 
Pipeline 


Alternative Corridors in the N.W.T. 


DATE: October 22 and 23, 1975 in Yellowknife. 
WITNESS: CARC witness: 
Dr. M.A. Roed: President, Geoconsult Ltd. 
HIGHLIGHTS: TRANSCRIPT 
a F REFERENCE 


A. Technical/Engineering 


a-l General 


- The East of Franklins route has the best terrain Vode. 
advantages of the three alternative corridors in 12485-11487 
the area, according to Dr. Roed. The other two 11464-11466 


corridors are the East of Shield Corridor and the 
Mackenzie Valley Corridor. The Mackenzie Valley is the 
most inappropriate place to build a pipeline while 

the East of Shield route is the best for long-range 
development and would be strategically located for 
future oil and gas discoveries in the Beaufort Sea- 
Banks Island areas. 


- The model’ terrain conditions for a corridor develop- Vol. 77 


ment were described by Dr. Roed, along with the 11452-11458 
three planning stages involved in a corridor 11463-11464 
assessment. In cross-examination by Commission Wenks 77 
Counsel, Dr. Roed said that all the factors described 11458-11463 
in his planning technique were given equal weight. Wolk, 7s 
Aesthetic potential and wilderness factors were not ES 7.5 — alow. o 
considered. 


- The corridor evaluation was based on terrain features Vol. 78 


and mineral potential of the three areas only, 11504-11513 
according to Dr. Roed in cross-examination by 11526-11530 
Foothills. A granular survey of the East of Franklins 


route was done by Geoconsult which showed abundant 
sand and gravel compared to the Mackenzie Valley. No 
pipeline contractors' views were obtained on the 
various routes. 


- The "follow-the-leader" tendency of development would Vol. 78 
apply to a gas pipeline if it were to be built, IPT5S8 3a 537 
according to Dr. Roed in cross-examination by Arctic 
Gas. Arctic Gas suggested that the Mackenzie Valley 
was already an established corridor. Dr. Roed said 
that the Valley was inappropriate compared to the 
East of Franklins and Edge of Shield routes where the 
resource potential was better. The best overall 
corridor would be the Edge of Shield proposal. In 
cross-examination by Commission Counsel, Dr. Roed 
said that there was nothing inherent requiring one 
development to follow another. The Mackenzie Valley 
may be developed, but from a terrain sensitivity 
and resource potential viewpoint it is not appropriate. 
Commission Counsel suggested that Dr. Roed's two Vol. 78 
alternative corridors couldn't be compared to the 11566-11575 
Mackenzie Valley without considering what facilities 
already exist in the Valley. 
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- The "Y-pipeline route" which would see an extended Wols Ti 
Delta pipeline join a Poiar Gas Pipeline near 11496-11504 


Chesterfield Inlet is currently under study by 
Government but this type of proposal emphasizes 

the need for a complete overview of potential land 
use in the Arctic, according to Dr. Roed in cross- 
examination by ITC/COPE. The Y route transects the 
natural geological features in the worst possible way. 


a-2 East of Franklins Route 


The East of Franklins Corridor begins»at Sitidgi Lake Vol. 77 

and runs south-east through the saddle of the 11475-11483 
Colville Hills and to the west of the Smith Arm 

of Great Bear Lake then to the south-east of Keller 

Lake and the Horn Plateau to cross the Mackenzie 

River near Fort Providence, Eleclonatolilicle; eG) jhe, inexexel. 

The terrain along the route was described along with 

an explanation of the terrain advantages of fluted 

moraines. 


The flutes on the East of Franklins route are an WoL, He 
excellent place to build a pipeline, according to 11548-11566 
Dr. Roed in cross-examination by Arctic Gas. These 


flutes extend for about 60 per cent of the route. 
There is considerably less sensitive terrain on this 
route compared to the Mackenzie Valley pipeline route 
as proposed. 


The till ridges and the avoidance of the Many stream 
crossings of the Mackenzie Valley are advantages of 

Chom has twOnericankiernsm Coremidoi, according to Dr. Roed 
in cross-examination by Commission Counsel. The fluted 
terrain features become more subdued in the southern 
part of the corridor but north of Willowlake River the 
Franklins route is superior to the Valley route. The 
East of Franklins route previously discussed by 

Dr. Rutter is west of this East of Franklins corridor. 


a-3 Edge of Shield Route 


The Edge of Shield Corridor would start at the Woyls HY 
geographic centre of the Mackenzie sedimentary basin 11466-11475 
on the Tuktoyaktuk Peninsula and extend in a 

straight line 850 miles south-east to near Fort Smith 

on the N.W.T. - Alberta border, according to Dr. Roed. 

The terrain was described on a segment-by-segment basis. 

In cross-examination by ITC/COPE, Dr. Roed said that Vol. 78 
there are good mineralization possibilities along 11489-11490- 
this route and it overlaps high probability gas 11495 
discovery areas. 


The existing pipeline facilities in the Northern 

provinces which could be utilized by a Mackenzie Vol. 78 
Valley pipeline would be by-passed if the Edge ie Shs sel Sues 
of Shield route were used, according to Foothills 

in cross-examining Dr. Roed. The route to be followed 

south of Gr@at Slave Lake was described by Dr. Roed. 

He said he had talked to Parks Canada people on 

routing a pipeline down the boundary of Wood Buffalo 

Park. Environmental factors were considered only Wolls 78 
indirectly. The route would go around the Blue MALS SOSMI SS 
Nose Caribou herd in the area north of Great Bear Lake. 


i i dn 
The segment-by-segment terrain analysis of the route Vo 
was cross-examined by Arctic Gas who emphasized the 11537-11544 


lack of ground truth data. 
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- The crossing of Great Bear and Great Slave Lakes 
woulda be in less than 300 feet of water but details 
of the lake bed contours and materials are unknown, 
according to Dr. Roed in cross-examination bv 

The construction costs of these crossings 


Foothills. 


were not known to Dr. Roed but Foothills suggested 
they could be three times that of an on-land pipeline. 
In cross-examination by Arctic Gas, Dr. Roed said he 
could not pass judgement on the best submarine 
construction technique since he had just done a 


feasibility overview. 


In cross-examination hy 


Foothills, the material assembled as part of the 
feasibility overview was described. 


a-4 Logistics 


- The logistics of the two alternative corridors could 
pose a major problem, according to Dr. Roed, but 
the East of Franklins route could still use the 
Mackenzie River with staging areas near Fort 
Providence, 


Great Bear River, 
airstrip near Loon River, and at Inuvik. 


the Bennett Field 
Foothills 


\Wroplis 7/ts: 
11518-11520 


Vole 
11544-11548 


Wielka Te 
11490-11495 


Niko, F/T 
11483-11484 


asked that the backup material on logistics be provided 


so they could examine it more closely. 


In cross- 


examination by Arctic Gas, Dr. Roed said that 
logistics on both his corridors would be more GrEivocult 


than for the Mackenzie Valley corridor. 


The 


increased costs associated with these difficulties 
were accounted for in a general way in the evaluation. 


- Three major staging points to supply the East of 
Franklins route would be sufficient, according to 
Dr. Roed in cross-examination by Commission Counsel. 
The Edge of Shield route would provide access to 
the Edge of Shield mineralization area which isa 
band about 200 miles wide. 


a-5 Miscellaneous 


- Foothills advised that it would not be calling any 


evidence on alternative corridors and routes. 


They 


expressed the view that the obligation on the Inquiry 


to investigate these matters, 
guidelines, has been satisfied. 
that this could be the case and asked the participants 


as outlined in the 
The Judge suggested 


to consider the view expressed by Foothills. 


Policy and Planning 


Division, 
November 25, 


1975 


(ACND) 


Welkes Te 
11523-11526 


Vol. 78 
11563-11564 


Vol. 78 
11581-11586 
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Phase 1: Engineering and Construction of the Proposed 
Pipeline 


Alternative Routes 


October 21, 1975, in Yellowknife 


WITNESS: CARC Witness: 


Dr. O. Hughes: Geological Survey of Canada 


NOTE: This summary contains only the cross-examination 
of Dr. Hughes 


HIGHLIGHTS 


A. Technical/Engineering 


a-l Permafrost 


Thermocarst depressions in the Northern region which are 
already frozen would not offer the problems associated 
with frost heave but would still exhibit problems of 
slope stability in their walls, according to Dr. Hughes 
in cross-examination by Arctic Gas. 


The major parts of Fairbanks corridor in the Yukon would be 
south of the area of permafrost problems, according to 
Dr. Hughes in cross-examination by Commission Counsel. 


a-2 Terrain Characterization 


It is not enough to divide terrain into types - each type 
should be characterized to give a full appreciation of 
its properties, according to Dr. Hughes in cross- 
examination by Commission Counsel. Such a characterization 
would include investigation of each terrain type for 
properties such as: layers, form and distribution of 
permafrost, ground ice occurance, surface and subsurface 
drainage, erosion vegetation, slope incidence etc. The 
practical limit to bore hole programs makes this type of 
approach essential in assessing potential problems. It 
also leads to the decision on where to make the drill 
hole investigation. 


a-3 Termination of Chilling 


The steps which would lead to a decision on where to 
terminate chilling for terrain reasons, were outlined by 
Dr. Hughes at the request of Commission Counsel. The 
steps were: (1) assess which terrain types constitute 
most of the route between Willow Lake River and the 
Alberta border, (2) obtain a terrain characterization 

of each, (3) have soils engineers predict the consequence 
of a chilled and a warm line in each on the basis of the 
characterizations, (4) have environmentalists weigh the 
consequences of the predicted events, (5) sum up the 
Mileages of each terrain type with the associated adverse 
or beneficial effects of each mode and thereby assess the 
change-over point. 
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11298-11306 
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Vol. 76 
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Phase 1: Engineering and Construction of the Proposed 
Pipeline 


Alternative Routes - East of Franklin 


October 22, 1975, in Yellowknife 


WITNES 3: CARC Witness: 


Dr. N.W. Rutter: Associate Professor of Geology, 
University of Alberta 


HIGHLIGHTS 


A. Technical/Engineering 


a-l General 


The geological terrain evaluation work of a broad Mackenzie 
corridor was described by Dr. Rutter in Chief. This work 
was published as part of the government Environmental- 
Social Program series. The study area was divided into 
four map areas: (1) Kakisa River and Trout Lake; 

(2) Fort Simpson and Sibbeston Lake; (3) Fort Simpson, 
Sibbeston Lake, Camsell Bend and Bulmer Lake and (4) 
Camsell Bend and Wrigley. The geology and geomorphology 
of each of the areas was described. The major pipeline 
related terrain hazards encountered in the study areas 
are: (1) fine grained sediments subject to frost heave, 
(2) thick organic deposits, (3) areas with high rates of 
surface run-off and, (4) river crossings. The best 
pipeline route falls within areas 1, 2 and 3 as Lees 
proposed but outside area 4 where the best route goes East 
of the Franklin Mountains. 


The area where the East of Franklins route would diverge 
from the Arctic Gas route would be between Willow Lake 
River and Blackwater River, according to Dr. Rutter in 
cross-examination by Arctic Gas. North of the Blackwater 
River was outside the study area and should be investigated 
further. 


Further research and study of the route should be carried 
out and enough information exists to do an office evaluation, 
according to Dr. Rutter in Chief and in cross-examination 

by N.W.T. Indian Brotherhood/Métis Association. Dr. Rutter 
suggested to the Judge that the route was not investigated 
by the applicants because of: (1) the economic advantage 
of being close to the river, (2) the announcement of the 
Mackenzie Valley Highway route and (3) the wishes of the 
Federal Government. Arctic Gas pointed out: (1) there 
would be greater construction costs and logistics problems 
on the East of Franklins route, (2) the adverse environment 
impact of access roads over the mountains, (3) terrain 
problems on the proposed route could be handled and (4) 

the proposed route is shorter. 


The "corridor" referred to in the testimony is an area 
defined by the map areas 1 to 4 (as described above) and 
as such is a self-defined corridor, according to 

Dr. Rutter in cross-examination by Commission Counsel. 
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HIGHLIGHTS 


E. 


a-2 Terrain 
See LoAkly 


- Characterization of the terrain units, as suggested by 
Dr. O. Hughes is a vital part of the terrain analysis 
process, according to Dr. Rutter in cross-examination 
by Commission Counsel. It would not be prudent to procede 
with construction without such detailed characterization. 


- The best pipeline route on the basis of terrain suitability 
is to the East of the Franklins, according to Dr. Rutter. 
The most significant surficial deposits of the route were 
described. In cross-examination by Foothills, Dr. Rutter 
said that there was no drill hole data to back up this 
view but the surfical features led to the conclusion 
that the east of Franklins route was superior. In 
cross-examination by Arctic Gas, Dr. Rutter pointed out 
that the east of Franklins route, in addition to having 
better terrain for a pipeline, has a better gravel supply 
and fewer major river crossings. 


- About 80 per cent of the east of Franklins route would be 
on ice-free well drained soils, according to Dr. Rutter 
in cross-examination by Commission Counsel. There would 
be no advantage to the route, however, unless work north 
of the study area confirmed the routes superiority. 

There is much less data on the east of Franklins route 
than on the route proposed. 


a=SehboutteHaaes 


- Terrain damage could be controlled whether the pipeline 
goes over the Ebbutt Hills, as proposed by GAGPL, or 
around them, as proposed by Foothills, according to 
Dr. Rutter. In cross-examination by Commission Counsel, 
Dr. Rutter said that slope failure in that area would 
be a minor problem depending on the construction 
techniques. 


Environmental 

meek 

Socio-Economic 

= phil 

Miscellaneous 

- In his capacity as environmental advisor to the NEB in 


1974-1975 he did not provide advice on routes, according 
to Dr. Rutter in response to the Judge's questioning. 


Inquiry Schedule 


- The proposed schedule for the first part of the new year 
was given by Commission Counsel as follows: 


January 


12-23 Formal and Informal hearings in Inuvik on the 
cross-Delta route and the producer's facilities. 


26-30 No hearings. 
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February 


2=13 Formal and Informal hearings in Inuvik on the 
cross-Delta route and the producers facilities. 


16-20 Northern Community hearings. 


23-27 No hearings. 


1-5 Northern community hearings. 


8-16 Formal hearings in Yellowknife. 


Policy and Planning 
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TOPIC: Phase I: Engineering and Construction of the Proposed 
Pipeline 
Alternative Routes 
DATE: October 20 and 21, 1975 in Yellowknife 
WITNESSES CARC witnesses: 
- Dr. R. Weedon: Director, Policy and Planning, Governor's 
Office, State of Alaska. 
- Mr. W. Parker: Commissioner of Highways, State of Alaska. 
NOTE Dr. Weedon andCommissioner Parker gave their evidence 
in chief in Whitehorse in August. 
This summary is of the cross-examination only. 
HIGHLIGHTS TRANSCRIPT 
REFERENCE 
A. Technical/Engineering 
a-l General 
- The State of Alaska does not totally accept the Werks 75 
chilled gas pipeline concept for all soil conditions, 11095-11098 


according to Commissioner Parker in cross-examination 
by the Council for Yukon Indians (CYI). 


- The winter construction program on the Alvyeska 
pipeline has been cut back because of cold 
weather construction restraints said Commissioner 
Parker in cross-examination by ITC/COPE. This 
reduction involves decreasing the labour force 
from 22,000 to 6,000. 


- The cost of the Alyeska pipeline was originally 
estimated at $900 million when total burial was 
proposed but the current estimates are $6.3 billion, 
according to Commissioner Parker in response to the 
Judge's questions. The Alyeska elevated construction 
mode was chosen because the engineers could not 
demonstrate a satisfactory method of burial. 


- The Judge said it was his understanding that the 
cost of the Mackenzie Valley route in Canada would 
be about $7 billion while the in-Canada portion of 
the Fairbanks route would be about $8 billion. The 
total cost of the Arctic Gas system in both the U.S. 
and Canada is $7.9 billion while the total Fairbanks 
route cost would be $10.9 billion. 


B. Environmental 
b-1 General 


- The views expressed in the testimony reflect those 
of the State of Alaska as well as the Federal Bureau 
of Land Management 
Impact Report), according to Dr. Weedon in cross- 
examination by Arctic Gas. The state Attorney 
General's report to the Governor is not complimentary 
to zither route on a mile by mile basis. 


Wrest. TS 
11186-11187 


ViOuU 7.6 
11228-11232 
11249-11251 


Wolk FAS 
11206-11210 
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(as contained in their Environmental 


ANS) 


1 General (Cont'd) 


A fortncoming State report will deal with the 
problem of a chilled gas pipeline across State 
lands including the problem of frost heave, 


according to Commissioner Parker in cross-examination 


by Arctic Gas. Mr. Parker went on to explain that 
revegetation north of the Brooks Range was currently 
under study. 


Vegetation can be used as an ecosystem indicator, 
according to Dr. Weedon and Commissioner Parker in 
cross-examination by Arctic Gas. 


The water requirements for the Arctic Gas project 


have not been quantified relative to supply, according 


to Dr. Weedon in cross-examination by Arctic Gas. 


The flood plain gravel sites are preferred to the 
upland sites by the State of Alaska because there 
are less environmental impacts, according to 
Commissioner Parker in cross-examination by Arctic 
Gas. The technigues of gravel extraction from 
river plains were described by Commissioner Parker. 


Spill of petroleum products such as methanol 

used in testing, or anti-freeze, during the 
construction phase, is a concern expressed in the 
Bureau of Land Management's Impact Statement, 
according to Commissioner Parker in cross- 
examination by ITC/COPE. A list of such substances 
used in construction is required on the Alyeska 
project before a Notice to Proceed is given. 


b-2 Corridors/Routes 


The State of Alaska opposes the route across the 
North slope according to Dr. Weedon in response 

to the Judge's questions. The existing north- 
south corridor is preferred, according to 
Commissioner Parker. It exists for the oil 
pipeline and the infrastructure is there to 

serve a ges pipeline. The environmental problems 
have been thrashed out and this knowledge can be 
applied to subsequent projects. Soils information 
will be more detailed and the hydrology is better 
understood. It is logical to keep within the 
established corridor when the origins and modes 
are sO similar. It is the State's judgement that 
the impact of two parallel pipelines would be less 
than if there were two separate corridors. This 
judgement is based on all the information available 
to the State to date. Common corridors are most 
important so that disturbance to wilderness areas 
is avoided. 


Pet. #4 (west of Prudhoe Bay) is committed to 
massive development by the U.S. Navy, according 
to Commissioner Parker in response to the Judge's 
questions. This, along with Arctic Gas plans to 
build their pipeline east, has increased tne 
State's emphasis on comprehensive planning. 
Planning involves Federal, State and local levels 
of government. 


TRANSCRIPT 
REFERENCE 


Weil, WSs 
11080-11083 
11088-11090 


Wel, 9S 
11084-11088 


Wels WS 
11048-11050 


Werks 75) 
11099-11104 


Veni a6 
11162-11166 


Ws FAS 
AAS 
VO 
11224-11228 


Wert. a5 
11035-11045- 
11048-11076- 
11077-11127- 
11129-11136- 
sialalek 

Wels 3 
11144-11162 
11166-11169 
11169-11179 


Woks 2 7/5 
AAO) 7/ ZEA) 7's) 
11062-11063 
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TRANSCRIPT 
REFERENCE 


b-2 Corridors/Routes (Cont'd) 


There is no engineering reason why the Pairbanks 
corridor cas pipeline couldn't follow the highway, 
according to Commissioner Parker in cross-examination 
by the CYI. Highway transport would be superior 

to barge transport during construction from a 
reliability and frequency of access viewpoint. 

Gravel and water are available on the Fairbanks 
corridor in quantities comparable to, or better 

than, other routes. 


The corridor concept is no excuse for bad Wel 7h) 
engineering, according to Commissioner Parker 11282-11296 
in cross-examination by Commission Counsel. If 

carried to extremes the concept could lead to 

placing facilities in the wrong place. Transportation 

for people and resources depends on the location of 
population centres, the point of origin of resources 

and marketing destinations. In Alaska the idea is 

to make maximum use of the north-south corridor and 

limit the east-west access until absolutely necessary. 

The corridors generally follow natural geographic 

features and this often interferes with strict 

corridor ideas. 


b-3 Arctic National Wildlife Range 


A permanent road would probably be required by Viole 25 
Arctic Gas along the North Slope despite what 11050-11060 
they claim, according to Dr. Weedon in cross- 

examination by Arctic Gas. The Range area has 

good potential for oil and gas, and drilling 

might be allowed if Arctic Gas crossed the area 

as the wilderness character would be lost and a 

second intervention wouldn't hurt more. The 

Range is not now a Wilderness Area and a gas 

pipeline is therefore not prohibited by law. The Wolo 15 
designation of the area as Wilderness is up to 11220-11121 
Congress. At present the Secretary of the 

Interior can still permit the use of the Range 

for a gas corridor. 


If Congress acts and designates the area as Vol. 76 
a Wilderness Area that would foreclose any 11262-11282 
options regarding pipelines, etc., now open to 

the Secretary, according to Dr. Weedon and 
Commissioner Parker in cross-examination by 
Commission Counsel. The 3 mile offshore area 

is owned and controlled by the State. Commission 
Counsel suggested that if the State were intent 

on maintaining the area as Wilderness they would 
enact restrictive legislation in the offshore area 
where they have jurisdiction, since development in 
that area would have to be limited in order to 
maintain the onshore wilderness area. Commissioner 
Parker pointed out that it is U.S. federal policy 
to develop oil and gas wherever it is found. This 
is not the policy of the State of Alaska which 
insists that living resources will have priority 
wherever they are critical or subcritical. 

Dr. Weedon pointed out that the offshore battle 
involved the entire Continental Shelf in the Gulf 
of Alaska and elsewhere, and this battle would be 
dealt with when it arose. 
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TRANSCRIPT 
: ; REFERENCE 
b-3 Arctic National Wildlife Ranae (Cont '@) 
a et Le Range 
- Two years of observations on the effects of the Vol 7.5 


pipeline On polar bears is flimsy evidence upon 
which to base an impact theory, according to 
Commissionner Parker. 


The impact of spills and noise on North Slope 
animal and bird populations was based on the 
draft Environmental Impact Statement by the 
Bureau of Land Management, according to 

Dr. Weedon in cross-examination DYRALCEUCEGaSn 


b-4 Caribou 


The development triggering effect of a pipeline 

in the Porcupine caribou herd area is of major 
concern to the State, according to both Dr. Weedon 
and Commissioner Parker in cross-examination by 
Arctic Gas. The effect of the Prudhoe Bay 
gathering lines on caribou access to the fly-free 
coastal areas is not yet known. The State doesn't 
want all the North Slope area committed without 
observing this effect. Historically, increased 
activity in an area with the associated increase 
in access, hunting, overflights and noise are 
known to affect caribou. The views of Arctic 

Gas consultants are not shared by all. During 
construction, aerial activity is very intense 
until ground support facilities are in place. 

This type of activity may lead to the abandonment 
of traditional calving grounds. 


The impact on the caribou of the Fairbanks corridor 
would be less than the Coastal or Interior routes, 
according to Commissioner Parker in cross-examination 
by theCYI. The impact of highway development on a 
herd was described by Dr. Weedon using the 40 mile 
herd and the Steese Highway built in 1928 as an 


example. In any development, the planning must be 
done not for the present herd but for the historical 
herd. 


The net result of the Arctic Gas proposed routing 

and the developments that would follow would be 
detrimental to the caribou, according to Dr. Weedon 
in cross-examination by Commission Counsel. Although 
the Arctic Gas project itself may have only a modest 
impact, further oil and gas development is of real 
concern. The maximum impact of the Arctic Gas 
proposal would come from compressor stations and 
summer operation and maintenance activities. 
Development would primarily affect caribou in: 
their ability to calve and (2) the size of their 
range by physical obstruction. The prime route 
proposed by Arctic Gas would have the most adverse 
effect followed by the Interior and Fort Yukon routes 
in that order. 


(1) 


b-5 Transportation 


The snow road idea, as proposed by Arctic Gas, is 

not operationally proven and needs more work to prove 
that snow roads can stand up to heavy equipment use, 
according to Commissioner Parker. A brief outline 

of snow road use in Alaska was given. Commissioner 
Parker then described the use of "thin winter work 
pads" in Alaska. These are 18 inch pads placed on 
the tundra in the winter for winter use. They are 
abandoned in the summer. 
resources. 


The object is to save gravel 


11090-11095 


Werl., Ws 
AAE Aa alal al Axs 
AU aL aL Sho akalaks\al 


Works 75 
11060-11061 
11063-11073 


Weil WS 
11104-11120 


Vol. 76 
11198-11206 


Wels 7S 
11251-11262 


Woils WS 
11026-11034 
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TRANSCRIPT 
REFERENCE 
b-5 Transportation (Cont'd) 
- The use of the Alyeska haul roac by up to two VOW © 
hundred trucks per day has led to substantial 11196-11198 


maintenance problems with the associated increase in 
maintenance costs. The road is maintained during 
the day with traffic limited to night time use. 

The State did the right thing by loading the cost 

of this operation on the Alyeska project. 


The Fort Simpson to Fort Nelson winter road could Vol. 76 
be used to move freight to a Mackenzie Valley 11219-11224 
pipeline, according to Commissioner Parker in 11249 


cross-examination by the NWT Indian Brotherhood/ 
Métis Association and Foothills. 


Socio-Economic 


c-1l Land Claims 


A brief history of the events which led to the Vol. 76 
settlement of the Alaskan Native land claims issue Wanaka sue) 
was given by Commissioner Parker at the request of 

the NWT Indian Brotherhood/Métis Association and 

the Judge. The settlement resulted in the formulation 

of 12 Native Corporations and Village Corporations 

which are now active in refining their land selection 

The Secretary of the Interior instituted a land 

freeze in 1966 and amplified it in 1968. In 1969 

he withdrew two pipeline corridors to ensure that 

Native or State land selection wouldn't jeopardize 

the national welfare. When the corridors were 

accepted law suits against the pipeline company 

and Interior began. In December 1973 Congress 

ordered that the lease and right-of-way be granted 

declaring that the National Environmental Protection 

Act was satisfied and thereby removed the project 

from further action. The land freeze was the club Vol. 76 
used to settle the land claims. Senator Jackson, 11241-11246 
as Chairman of the Interior Committee, moved to 

resolve the issue as soon as possible. It was 

possible to consider the routing and resolve the 

land cliams issue at the same time. If the 

Pipeline routes were to change now, the land owners 

on the new route would have to be compensated. The 

limited public hearings for the Alyeska project 

were described. 


c-2 Labour Force - Alaska 


The Native people now represent less than 20% of Vol. 76 

the total State population, according to Commissioner 11232-11238 
Parker in response to the Judge's questions. Most 

are employed by the Native Corporations under sub- 

contract to Alyeska. This helps to get around 

union problems and seems to be preferred by the 

Native people. The unions have relaxed their 

closed-shop rules somewhat as an act of good faith 

toward Native peoples. 


Removal of workers for rest and relaxation periods Vol. 76 

is restricted by the rights of individuals under the 11238-11241 
Constitution, according to Commissioner Parker in cross- 
examination by ITC/COPE. Under the law the company 

can only give the worker a ticket to wherever he wants 

to go and deny him camp facilities. Dr. Weedon 

recommended that if possible the worker be required 

to go south. This would mean that families would be 


left in the south and thereby decrease the social 
mCOSt Sims. 
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TRANSCRIPT 
REFERENCE 
C=3 Cost Sharing: State of Alaska - Alyeska 
SSS at th a tse OR READ 
- The surge of costs to public agencies fall on the Vol. 76 
government before there are revenues to offset 11187-11196 


them, according to Dr. Weedon. The State paid 

out $30 to $33 million beyond normal revenue 
sharing to help cope with pipeline impact problems. 
Local communities also increased their taxes. 
Commissioner Parker said that Congress has been 
asked for another $300 million over five years 

just to upgrade existing highways because of 
increased traffic. The Alyeska haul road (to the 
North Slope) was built at Alyeska's expense and 
will be turned over to the State when the project 
is completed. The cost was about $250 midivony. 

The State pipeline office, the federal Surveillance, 
the highway costs are charged back to Alyeska. 
Annual State chargebacks amount to about $4 million 
while the Federal share is about $7 or $8 million. 


Policy and Planning 
ACND Division 
November 24, 1975. 
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COMMISSIONER APPOINTED FOR MACKENZIE VALLEY DIE IE, JOIN | 
INQUIRY 
Ottawa (March 22, 1974) -- The Honourable 


Mr. Justice Thomas Rodney Berger of the British Columbia 
Supreme Court has been named Commissioner of the 
Mackenzie Valley Pipeline Inquiry by the Minister 


of Indian and Northern Affairs, Jean Chrétien. 
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The appointment is in accordance with Mr. Chrétien's 
statement that upon the receipt of an application for 
the right-of-way to construct a gas pipeline up ste 
Mackenzie Corridor, the application would be subjected 
to a detailed examination to ensure that it met with the 
conditions for northern pipeline construction as outlined 
in Expanded Guidelines for Northern Pipelines, tabled 
in the House of Commons, 1972. 

Born in £936 din Victoria, b.Cs >) Jus trcesbergex 
received his legal education at the University of 
British Columbia and was called to jthe Bar eine) 957 
practised general law in Vancouver until his appointment 
to the British Columbia Supreme Court in 19714 at the 
acew0 fans Se 

Previously, his practise included criminal law, 
labour law and constitutional cases, including representation 
of Indian people. 

In 1965, ine the case) of Regina... Whitevandebobane 
successfully argued a test case before the Supreme Court 
of Canada on behalf of the Indians of Vancouver Island, 
upholding their hunting rights under a series of treaties 


made a century before. 
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In November 1971, Justice Berger argued the case of 
Calder v. Attorney General of British Columbia (the Nishga 
case) in the Supreme Court of Canada. While the Judges 
upheld the view that the Indian people of British Columbia 
had aboriginal title to the province at the time of the 
coming of the white man, they were equally divided on the 
question as to whether or not this title had been 
extinguished by competent legislation in the meantime. 

At present he is the Chairman of the British Columbia 
Royal Commission on Family and Children's Law. 

Justice Berger was the New Democratic Party Member 
of Parliament representing the Vancouver Burrard riding 
in 1962-63; N.D.P. Member of the Legislative Assembly for 
the same riding from 1966-69. He was Leader of the 
provincial New Democratic Party in 1969, after which he 
returned to his law practise until his appointment to the 
British Columbia Supreme Court in December, 1971. 

Since going on the bench he has been invited to speak 
at the University of British Columbia, University of Alberta, 
and University of Saskatchewan, in the field of administrative 


law, native rights, civil liberties, and carporetton.! aw. 


Editor's Note: Terms of reference for Commission 
Of Engulry, are wat tached: 
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The attached is a copy of the Order-in-Council designating 
the Honourable Mr. Justice Thomas R. Berger as Commissioner 
of the Mackenzie Valley Pipeline Inquiry, under the 
provisions of the Territorial Lands Act; also his terms of 


reference. 


(Appendix to release number 1-7378 dated March 22, 1974) 
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(hore PiGs 1974-641 
er 21 March, 1974 


CANADA 


PRIVY COUNCIL @ CONSEIL PRIVE 


1-7378B 


WHEREAS proposals have been made for the 
construction and operation of a natural gas pipeline, 
referred to as the Mackenzie Valley Pipeline, across 
Crown lands under the control, management and adminis- 
tration of the Minister of Indian Affairs and Northern 
Development within the Yukon Territory and the 
Northwest Territories in respect of which it is 
contemplated that authority might be sought, pursuant 
to paragraph 19(£) of the Territorial Lands Act, for 
the acquisition of a right-of-way; 


AND WHEREAS it is desirable that any such 
right-of-way that might be granted be subject to such 
terms and conditions as are appropriate having regard 
to the regional social, environmental and economic 
impact of the construction, operation and abandonment of 
the propesed pipeline: 


THEREFORE, HIS EXCELLENCY THE GOVERNOR GENERAL 
IN COUNCIL, on the recommendation of the Minister of 
Indian Affairs and Northern Development, is pleased 
hereby, vursuant to Paragraph 19(h) of the Territorial 
Lands Act, to designate the Honourable Mr. Justice 
Thomas R. Berger (hereinafter referred to as Mr. Justice 
Berger) otethic City of Vancouver in the Province of 
British Columbia,:to inquire into and report upon the 
terms and conditions that should be imposed in respect 
of any right-of-way that might be granted across Crown 
lands for the purpeses of the Proposed Mackenzie Valley 
Pipeline having regard to 


co 
eoeed 


(a) 


(b) 


P.c.: 1974-641 
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the social, environmental and economic 
impact regionally, of the construction, 
operation and subsequent abandonment 
of the proposed pipeline in the Yukon 
and the Northwest Territories, and 


any proposals to meet the specific 
environmental and social concerns 

set out in the Expanded Guidelines 
for Northern Pipelines as tabled in 
the House of Commons on June 28, 1972 
by the Minister. 


HIS EXCELLENCY THE GOVERNOR GENERAL IN COUNCIL 


is further pleased hereby 


Le 
(a) 


(b) 


(c) 


(d) 


to authorize Mr. Justice Berger 


to hold hearings pursuant to this Order in 
Territorial centers and in such other places 
and at such times as he may decide from time 
time; 


for the purposes of the inquiry, to summon 
and bring before him any person whose 
attendance he considers necessary to the 
inquiry, examine such persons under oath, 
compel the production of documents and 

do all things necessary to provide a full 
and proper inquiry; 


to adopt such practices and procedures for 
all purposes of the inquiry as he from time 
to time deems expedient for the proper 
conduct thereof; 


subject to paragraph 2 hereunder, to engage 
the services of such accountants, engineers, 
technical advisers, or other experts, clerks, 
reporters and assistants as he deems necessary 
or advisable, and also the services of counsel 
to aid and assist him in the inquiry, at such 
rates of remuneration and reimbursement as 

may be approved by the Treasury Board; and 


PC. 1974-641 


27d. 


(e) to rent such space for offices and hearing 
rooms as he deems necessary or advisable at 
such rental rates as may be approved by 
the Treasury Board: and 


26 to authorize the Minister of Indian Affairs and 
Northern Development to designate an officer of 
the Department of Indian Affairs and Northern 
Development to act as Secretary for the inquiry 
and to provice Mr. Justice Berger with such 
accountants, engineers, technical advisers, or 
other experts, clerks, reportere and assistants 
from the Public Service as may be requested by 
Mr. Justice Berger. 


HIS EXCELLENCY THE GOVERNOR GENERAL IN COUNCIL 
ie further pleased hereby to direct Mr. Justice Berger 
to report to the Minister of Indian Affairs and Northern 
Development with all reasonable despatch and file with 
the Minister the papers and records of the Znquiry as 
soon aS may be reasonable after the conclusion thereof. 


HIS EXCELLENCY THE GOVERNOR GENERAL IN COUNCIL, 
with the concurrence of the Minister cf Justice, is 
further pleased hereby, pursuant to section 37 of the 


Judges Act, to authorize Mr. Justice Berger to act on 
the inquiry. 


CERTIFIED TO BE A TRUE COPY — COPIE CERTIFIEE CON FORME 


JL YUE tm 


CLERK OF THE PRIVY COUNCIL — LE GREFFIER DU CONSEIL PRIVE 
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PRELIMINARY RULINGS (1) 
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MACKENZIE VALLEY PIPELINE INQUIRY 


COMMISSIONER HEADQUARTERS: 


Mr. Justice Thomas R, Berger Resources Building 
51st Street, 
Yellowknife, N.W.T. 


P.O. Box 1338, Station B 
Ottawa K1P 5R4 Ontario P.O. Box 2817 


Telephone 
Telex: 


Telex: 034-4552 


PRELIMINARY RULINGS 


by the Honourable Mr. Justice T. R. Berger 


I was appointed by the Government of Canada 


“by Order-in-Council dated March 2USt,. 1994). to conduc? 


an inquiry into the social, environmental and economic 
impact of the proposed Mackenzie Valley natural gas 
pipelime. 


Canadian Arctic Gas Pipeline Limited has applied 
to the Minister of Indian Affairs and Northern Development 
under Section 19(f) of the Territorial aes Coe owe. 
1970, c.T-6, for a right of way across Ceawn fandseiuet ie 
Yukon and the North West Territories. They propose to 
build a pipeline up the Mackenzie Valley to bring natural 
gas from Prudhoe Bay in Alaska and from the Mackenzie Delta 
to markets in Canada and the United States. The Inquiry I 
am to carry out is authorized by Parliament under Section 
19{h) of the Territorial Dands Act © amare consider the 
social, environmental and economic impact regionally of 
the construction, operation and subsequent abandonment of 
the proposed pipeline in the Yukon and the North West 
Territories, and I am to consider as well the measures which 
Arctic Gas proposes to take to meet the specific social and 
environmental requirements of the Expanded Guidelines for 
Northern Pipelines tabled in the House of Commons on 
June 28th, 1972, and I am to report upon the terms and 
conditions’ that ought to be imposed an vvespect Osan 
right of way that.might be granted to Arct1e Gas iL will 
be for the Government of Canada, on the recommendation of 
the Minister of Indian Affairs and Northern) Development to 
decide whether to grant a xight of mayete fvC 1C Cac ere 
will be for the National Energy Board to determine whether 
or not to recommend the granting of a Ceskifvcare so: Pubiac 
Convenience and Necessity, and for the Government to decide, 
if such a recommendation is made by the National Energy 
Pourd, whether a Certifveate should ba gem eds 


Telephone: (403) 873-3 


25S 


Because this Inguiry is unique in Canadian 
experience, and because of my anxiety that the people 
Of the North and all other Canadians with an interest 
in the work of the ImULC ye Showl d= have every opportunity 
to be heard, and that the Inquiry itself should be thorough 
and complete, I hela preliminary hearings in April and 
May in Yellowknife, Inuvik, Whitehorse and Ottawa, to 
hear submissions on the Wey -chewinguixry ought fo be con] 
ducted. I have decided to outline my views now on the 
Procedure sehak wel will follow in the INGulny, and to 
indicate my views on the questions that were raised 
relating to the scope of the ing uassy< 


ee THE TIMETABLE FOR THE INQUIRY 
ee ee ee 
A. THE EL PASO PROPOSAL 


Arctic Gas argued that this InNGuiny «shouldbe 
expedited because the El Paso Natural Gas Company intends 
to apply to the Federal Power Commission in the United 
States for permission to construct a pipeline to bring 
natural gas from Prudhoe Bay across Alaska to Valdez to 
be liquefied there and then tankered to California. joa 
Paso has already intervened before the Federal Power Con- 
mission, where Arctic Gas's sister company, Alaska Arctic 
Gas Pipeline Limited, has applied for permission to build 
a natural gas pipeline from Prudhoe Bay to the Yukon border. 
El Paso intends to oppose Alaska Arctic Gas's application 
in those proceedings (El Paso has not so far sought to 
LREGLVene Tienes Inquiry). Te was said that if Et Paso's 
Proposal were to be approved by the U.S. authorities, then 
the ‘economic Wwwaba Uity of Arctic (Gas 's PEOpOSsSal to build 
a gaS pipeline up the Mackenzie Valley intended to bring 
gas from Prudhoe Bay and the Mackenzie Delta to the U.S. 
and Canadian) Markets, would be jcopardized. So, it was 
urged, 1t is essential that this Inquiry be expedited. 


My mandate is to conduct a fair and a thorough 
IniguLoy.) Thatamustecome fimsts f imvencdeeongy veeatld chose 
persons anc organizations with an dnterest in the proposal 
made iby Arctic Gasia fain opportunity to be heard.  Towilt 
NOClTGAMINUS anyones errgit Loube heard, nor wih? 1 eurtan 1 
Enis Inguinry sso as to improve Arctic Gass position in 
relation to Ene Bl Paso proposals in the -Unitee States. 


BUCetheuesyielle noe be anyoundue delay. At the 
Preliminary Hearings all interested parties offered their 
ceoperation to the inquiry, and. andicated their desire’ to 
work with the inquiry. ft oneend to) hola them to that. 
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Be THE NATIONAL ENERGY BOARD 


Some of the native organizations and some of the 
environmental organizations argued that this Daguiry shoud 
not proceed until the National Energy Board has completed 
its hearings. This is urged upon the ground that if the 
National Energy Board were to refuse to Grant "a, Certrricace 
of Public Convenience and Necessity, this Inquiry would be 
unnecessary. 


But if it can be said that this Inquiry should wai 
upon the outcome of the National Energy Board Hearings, it 
could equally be said that the National Energy Board should 
wait upon the outcome of this PNGUiTY ,= Seances ths -eermsascnma 
conditions that are laid down by the Minister as the result 
of this Inquiry may alter the basis upon which Arctic Gas 
seeks a Certificate of Public Convenience and Necessity. 

How can the National Energy Board decide whether to grant 
a Certificate of Public Convenience and Necessity, and how 
can Arctic Gas be expected to proceed with its request for 
such, without knowing the terms and conditions under which 
Arctic Gas is entitled to the right-of-way (assuming the 
Minister decides to grant a right-of-way at all) which it mu 
obtain if it is to go ahead with the pipeline? A recitation 
of these arguments reveals that the relationship between thi 
Inquiry and the National Energy Board cannot be comprehensiv 
efined at this stage. I do not think it has been shown tha 
this Inquiry ought to wait until the National Energy Board 
completed its hearings and made a recommendation to the 
Government, and the Government has acted upon it one way or 
the other, before getting under way. 


In any event this Inguiry is not just about a gas 
pipelines s1uU ere laces eo the whole future on the Norch.. & 
am bound to examine the social, economic and environmental 
impact of the construction of a gas pipeline in the North. 
But the Pipeline Guidelines do not stop there. They require 
that the impact of the pipeline should be considered in the 
context of the development of a Mackenzie Valley transpor- 
tab. CORE dorm. 


The influence of a gas pipeline in the developmem 
of a Mackenzie Valley transportation corridor and in mouldif 
the social, economic and environmental future of the North | 
will be enormous. ‘The Pipeline Guidelines contemplate the 
development of a corridor up the Mackenzie Valley to enable 
the bringing of oil and gas to southern markets. This Inqull 
has been established to ensure that the gas pipeline propose 
is not considered in isolation. The Mackenzie River has beg 
a transooreabron syste com Cencurle gues for the native 
people, then for the white people. The Mackenzie Highway 1 
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already under construction, and already reaches beyond the 
junction of the Liard and the Mackenzie at Fort Simpson. 

The Pipeline Guidelines envisage thal, ail a Gqasipipeline 

VSe bu Le) sane of. pipeline may follow, and that the corridor 
may eventually include a railroad, hydro-electric transmission 
lines, and telecommunications facilities. It would be a 
mistake to dismember the corridor envisaged by the Pipeline 
Guidelines, and to consider the Gasi pipeline im asolatien . 


Legis orthatureason that. DT) think thine Inquiry 
should not wait upon the outcome of the proceedings before 
the National Energy Board. This Inquiry, covering the social, 
environmental and economic impact of the Pipeline proposal 
against the background of the corridor CONCEDG, LOUgneG to 
proceed. The Order-in-Council does not impose any restric-— 
tion upon the commencement of this Inquiry, and I do not 
think) f Should imoose one. 


has HEARINGS 


I intend to visit the communities in the Mackenzie 
Valley, the Delta and the Yukon, likely to be affected by 
the construction of the pipeline. I intend to do this 
before the hearings begin: <i intend to travel: by myself. 
My visit will be designed to enable me to get to know the 
people and the way they live, and not to obtain evidence 
about the impact of the pipeline or their views on the 
pipeline; | that willl come later, at the hearings. 


Bs FORMAL HEARINGS 


I think the formal hearings should begin with an 
Overview of the Mackenzie Valley, the Delta, and the area 
across the northern Yukon where the pipeline is to go. 
Commission Counsel will bring forward this evidence through 
witnesses called by him for the purpose. ‘The overview 
evidence would include such matters as the history, culture 
and economy of the Northern peoples, the geography and 
geological history of the Mackenzie Valley, the Delta and 
the) Yukon; the climate; the geotechnical aspects of 
northern construction; terrain types, including permafrost; 
and resources, renewable and non-renewable. 


APCer thar Lhe inqusry wilde hear ehesevudetce of 
ReGEIC Gas. Arctic Gas: suggested sat (thes preliminary Nearings 
that it would simply offermtornal proof of the materials filed 
in support of ats right-of-way application, and then offer 
LES witnesses for, Cross-cxamination. | That iwi lignot be good 
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enough. I expect Arctic Gas to call as witnesses the 
people who prepared the material and, who Wcarnied Sutercie 
field work on which it is based. Trexzpect Arcerc sGa- = 
witnesses to be examined in chief in re usualyyay re 
delineate, explain and discuss the material faded petaore 
cross~examination. I should also say that I expect 
Commission Counsel to examine in chief each of the members 
of the Assessment Group assembled by the Government of 
Canada with a view to a comolete canvass of all relevant 
evidence that each of them has to give. ‘The members of 
the Assessment Group, like the witnesses for Arctic Gas, 
will be subject to cross-examination | ies sames procedure 
will apply to witnesses called by any of the parties at 
the formal hearings. 


Bs COMMUNITY HEARINGS 


I intend to hold hearings in each of the commun- 
ities in the Mackenzie Valley, the Delta and the Yukon that 
are likely “to be affected’ by the pipedine, to allowsrhe 
people living in those communities to tell me therm views 
about the proposed pipeline. 


The native Organizations havemsaidrthac tie 
formal hearings, at which evidence is to be called) relatinm 
to the social, environmental and economic impact of the pro@ 
posed line, Should not take place umtil the community hearme 
have been completed] I think it would be a ints takeptostry 
to impose a rigid framework like that on the scheduling of 
the community hearings: The purpose of the hearings in the 
communities is to offer the people living there an opportung 
to state in their own languages and in their own way their 
views about the gas pipeline and the development that it 
Will “inevitably bring inv its. wake. 


If the community hearings are going to ofter the 
native people the opportunity they deserve to consider the 
proposal made by Arctic Gas, the report of the Assessment 
Group, and the other evidence to be given at the formal 
hearings, and then to state their case, they ought not to 
be held before the formal hearings. Instead 1 think the 
community hearings ought to be held concurrently with the 
formal hearings. By that I mean that the Inquiry should 
break off the formal hearings from time to “tame co hold 
hearings in the communities, to enstse stiat, theanarive 
people in the communities have an opportunity to answer 
whatever may be said by the witnesses called at the formal 
hearings about the social, environmental and economic 
issues relating to thelr communities. —Et seems to me thaw 
the people living in the communities will not have the meang 


ATES) 


of knowing the full extent of the material Gatierved by 
PiaSeL CG iIGasy Ol, Cle means to Study Lt, Onato ue noweniS 
Speciticcapplication to, each community, unless the 
community hearings proceed concurrently with the formal 
heazings. 


At the community hearings I also want to give 
the native people an opportunity to tell the inquiry, abowe 
the ampact, seismic Jines and other Kinds of industrial 
activity have had on the land,, on wildlife and the environ- 
ment, and their own opinions of the likely effect of the 
construction of the pipeline on the land, the wildlife ana 
the environment. I am anxious that the native people should 
bring their whole experience before the incu ry a. Lledo not 
think they will get that chance if we hold the community 
Nearings first and thensqo on to the formal hearings. 


At the same time I want to make it plain that 
I do not intend to hold any community hearings until the 
people living in the communities have had the opportunity 
of informing and preparing themselves for them. JI want 
to say also that f£ expect that native persons will be 
Catied as witnesses from time to time at the formal. hearings 
Bae mative people should not be conftined to the community 
heakangs: £Or the purpose of presenting their case. 


It US Myecouviceion tat the {formal hearings and 
the community hearings should be regarded as equally impor- 
Cant parts Of tkeysaeme process, and not as Ewor separate 
processes. 


be RRE PRACT IC SAND pPROCE DURE: 


I do not intend to lay down a comprehensive set 
Of sonnel Gi CewossOractlceuand procedure.” Buc t dowwant 
to Geal with some of the issues that arose at the prelhim- 
inary hearings. 


Bs. INTE RVENORS 


All of the persons and organizations that made 
SUDMLSSiOnS ae tne preliminary hearings will have’ the might 
to intervene and! to partierpace, in the Inquiry. ~ They wilt 
be notified when hearings are scheduled, and will be given 
an Opportunity to present, their submissions atthe Tims and 
place Most Conveient stopenen. 
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As regards any other wersSons Ox rganizations 
wishing to intervene in order to participa on a continu- 
ing basis in the Heerings.o: merely to make “a subiseton, 
advertisements will be placed in the newspapers throughout 
Canada, and announcements made over radio and television 
in the North, to notify any persons or organizations wish- 
ing to make submissions of the dates and places when they 
may do so, and prescribing the times Wien WAiCh, wie 
submissions, if in writing, should be sent to the Inquiry. 


T expect that Arctic Gas, tie mierive organizations, 
and the environmental organizations will participate in the 
formal hearings and the community hearings ona Continuing 
basis. But that does not limit the right of any other 
intervenor to participate on a continuing basis. Every 
effort will be made by Commission Counsel to work out a 
timetable for the hearings in consultation with and with 
the cooperation of the intervenors. 


B. REQUESTS BY THE ASSESSMENT GROUP FOR SUPPLEMENTARY 
INFORMATION AND MATERIAL 


The Assessment Group will prepare, for the purpose@ 
of the inguiry, requests to Arctic Gas tor supplementary ances 
mation: and material relating to matters which the Pioetine 
Guidelines require Arctic Gas touinc! ues sin Les application 
for A vight-of-way and which, in the viewsor the Assessment 
Grous, Have not been "dealt with ae alte im tie appl eon, 
and information and material relacing to maueers Wiene chs 
Assessment. Group is of the view that the application, though 
it deals with matters required by the Guidelines, “coes ioe 
in all resoécts come to grips with the requirements tard dows 
by the Guidelines. 


These requests will com] to the inquicy eAccric 
Gas and the intervenors will oe acviseds>oysthe Inia t 
any request made by the Assessment Grouo for supplementary 
information and material, and the same procedure wrellebe 
followed as regards the answers made by Arctic Gas to such 
requests. The requests and the answers will be made avail- 
able Peorthe pupil ic: 


Ce THE ASSESSMENT GROUP'S REPORT 


The report or reports Of gue Aasessmenc Grows 
containing the Group's analysis of the material fited by 
ArCEic Gas sar Support. of tes App li campeon wipe fi hed 
with the Inquiry and copies will be made available to 
the intervenors and the public. 
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De DISCOVERY 


Commission Counsel will, in consultation with 
counsel for the intervenors, develop procedures for 
discovery Or all Studies and reports in the possession of 
the government of Canada as well as Arctic Gas and the 
intervenors. Such material must of course be relevant 
EOP the wingurry. 


BS i Haye, Said, 91 expect that ak the! hearimas 
Arctic Gas, the native organizations and the environmental 
Organizations will be represented throughout. All of them 
should be prepared to call witnesses early on to discuss 
in a general way the studies they have carried out and the 
reportsarhey Nave prepared, wonumatcers relating to the 
Inquiry. Commission Counsel will call appropriate witnesses 
from the public service for the same purpose. On cross- 
examination it should be possible to obtain complete dis- 
Coverye) Of. coursesany Objections sto*the production of any 
studies or reports will be considered by the Inquiry. 


Begs SUBPOENAS 
AS tne inguiry proceeds) sshouid jee bemnecessany. 
Iwo exercise my power Of “subpoena. Form the time being 


Hedo@ mou mmcendwtor lay! dowivany Striciw rules governing 
the exercise of that power. 


TVs SCOPE. OF THE tNOULRY, 


A VMUMper (Otmanguments arose sac the preliminary 
hearings regarediung (ney Scone, OL my Lerma Or relerence. 


Let meoncady) ata Oncomtnat ene aS CODe Of Enis wncmny: 
is defined by the Order-in-Council and by the Pipeline 
Guidelines. Both the Order-in-Council and the Pipelines 
Guidelines are cast in broadly worded language. They say 
Liam to, conduct a social, economic and environmental amoact 
study. It is a study whose magnitude 2s withouc precedent 
in che. history Of our country. Pil itake no Marrow sv rey ot 
my -cerms) O0 each erence. 


I am qoing to indicate my views on the questions 
raised at the preliminary hearings regarding the scope of 
the InGuiryo- seBUBE vanlenotm an any, way seeking here to 
delineate the whole configuration of the Inquiry; rather 
T ‘am *simoly, tary eho see ule come Ot th] questions that 
were clearly present in many minds regarding EMesscoue "oF 
Lhe, ANGuLry 
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A. NATIVE CLAIMS 
The principal submission Of “the Native Organi 

gations is that no pipeline development should proceed 
until the land claims of the Native peoples have been 
settled. All of the Native organizations that appeared 
at the preliminary hearings took the position that one 
of the terms and conditions that this Inquiry oughkE to 
recommend to the Minister of Indian Affairs and Northern 
Development is that there should be me=rignt Of wey Pqranced 
to Arctic Gas until the Native land claims in the Yukon and 
the North West Territories have been settled. 


It was suggested by Arctic Gas that the native 
people ought not to be allowed to advance such an argumene 
in this Inquiry » on the ground= it would net tal ieyi ean my 
terms of reference to recommend the imposition of such a 
term or condition. The Order-in-Council says that 1 am 
"to inquire into and report upon) the terms Vand @conditions 
that should be imposed in respect of any right of way that 
might be granted across Crown lands for the purposes of 
the proposed Mackenzie Valley pipelines = bes toamarc ye 
this Inguiry is limited by these words to the consideration 
of terms and conditions to be performed or Carried out by 
ALrCELG Gase 


It is true that the Pipeline Guidelines concemplacs 
that the terms and conditions Ehat the Minister decides to 
impose upon the granting of a right-of-way shall be included 
in a signed agreement to be made between the Crown and 
Arctic Gas. But tne Order-in-Counci @ doesm @ eonemne enms 
Inquiry to a review of the Pipeline Guidelines and of the 
measures which Arctic Gas is prepared to take in order to 
meet them. The Order-in-Council . requivess tnat tie wing vad 
consider the social, economic and environmental impact of 
the construction of a pipelune an the Morin esiiate takes stn 
Inquiry beyond the Pipeline Guidelines, and requires a con- 
Sideration of what the native organizations Say Ought to be 
a condition precedent, ‘to’ be imposediby the Government,aas 
a matter of policy, quite apart from whatever provisions the 
Government may require of Arctic Gas or any other company 
wishing to build a pipeline in a signed agreement for a 
right-of-way. 


{fam not saying whether the natives" position is 
well-founded or not. But Te is one which they are ener elem 
to urge “upon this: Inquiry. In factetiseems oO Tes thats 
provides an essential focus for thewmerives' case regarding 
the impact of the pipeline on their communities and their 
way of lifé. Indeed, T would go further. 8 Mer cascsArceic 
Gas intends to make is that the pipeline can be built 
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without prejudice to the settlement of native land claims. 
whe position taken by the natives offers a TOCtSe son the 


consideration of those terms and conditions - not only 
those which emerge from the Pipeline Guidelines, but also 
any others which Arctic Gas is ready to propose - which 


may enable the pipeline to be built without PrejUdrce ko 
native) claims. 


Notwithstanding the language of the Introduction 
to the Social Guidelines (in the Pipeline Guidelines) which 
appears to make some distinction between the Indian people 
end ;Ene, Inuit. and the. Metis, for purposes of settlement of 
their claims, I take the view that so far as this TCP. ry. 
is concerned there should be no distinction between the 
position of the Native peoples. All of them are entitled 
Copurge vat thas Inguiny hao there should be no TenWedaies Lope 
Way granted until their claims Have been settled, 


‘Sen THE CORRIDOR CONCEPT 


It has been argued by the Canadian Arctic Resources 
Committee that my terms of reference include any gaS pipe- 
line proposed by any applicant, and that this Inquiry should 
not be Limited toethe proposal that hae been Mads by Areric 
Gas. Arctic Gas, on the other hand, has argued that this 
Ingusry, Should Der lami ted oO, an examination ofthe Pewee lar 
Proposal to build a natural gas pipeline that Arctic Gas has 
made in its application to the Minister for a right of. way 
wundsr the Terrizorial Lands: Act. 


Lidornot chins cia thas really gels me. vory. far 
be ascertad mame etie elamits ol. the scope .of my terns of 
reference, (because tier Pipeline Guidelines clearly require 
an examination of Arctic Gas's proposed pipeline and the 
LOute Tt Ws (COmro Movin gthe igi of Lhe corrider conceot 
described in the Guidelines. The Pipeline Guidelines relate 
to the development of a Mackenzie Valley transportation 
COuridor,) anc moa simply to Ghe construction oF a«gas pipe- 
line. 


im aby “eves tiemeipelane Guidelines spect rically 
require a comparison of the proposed pipeline route with 
alternakives prpeline soures.|) In view of thas t do not ei gue 
there is really, any difference between an Inquiry into the 
impact of the pipeline proposed by Arctic Gas and an examin- 
ation generally of the simpach of the construction of a gas 
pipeline up the Mackenzie Valley. The purpose of the 
corridor, according, to the apeline Guidelines, is to gee 
imize social and environmental disturbance. It is in that 
connection that a) comparison of the proposed pipeline route 
wilt? alternate pipeline, remcesni Ss 1elevant Eo cba s inquiry 
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I am also bound to consider the economic and 
éocial impact of the construction of an oil pipeline and 
ee, consider the combined effect of the construction of a 
gas pipsline and am oil pipeline an che eorr dor. 


However, I am not prepared to consider the merits 
of alternate modes of transportation of the gas, except to 
the extent that an examinatlom Of the edvantages andydrs— 
advantages Ob O.ner terms yon transvoreaclon Will beIor 
assistance in determining what terms and conditions ought 
to be imposed if a right of way is granted. For example, 

a comparison of the extent of environmental degradation 
that may accompany other modes of transporting “Ene lgas 

may be useful for the purpose of establishing what environ- 
mental standards ought to be laid down for the construction 
of a natural gas pipeline; or a comparison of the oppor- 
tunities for Northern employment that other modes of 

tr nsportation may offer may be useful for the purpose of 
determining what terms and conditions ought to be imposed 
on Arctic Gas or any other pipeline company, in order to 
generate Northern employment, if that is desirable. But such 
evidence must be relevant to the purposes of the Inquiry. 


c SUPPLIES AND EQUIPMENT 


The purchase of and transportation of supplies 
an@ equipment and material for the proposed gas pipeline 
Clearly falls within the termsVof reference or, this 
Inquiry. 


Des GATHERING LINES AND GAS FIELDS 


Even though Arctic Gas has applied only fora 
right-of-way for the purpose of constructing a trunk 
pipeline, I regard it as essential “to this inquiry that 
I should consider evidence regarding the gas fields in the 
Delta and the gathering Vines to be built am tae Delea- 


I realize that Arctic Gas will be avcomnon carricms 
and) not a producer, and that the: gathening slimes Elbe 
buile by Ehe producers send not by Arche Gas) eb ulLeciece 
lines aré so obviously a@ part of the pipeline svoccm toot 
any consideration of the impacto£ the trunk yline encrauic 
a consideration ef the ampact of whe gave ving tances. 


But. I am not saying that Arctic Gasimust bear tie 
burden of adducing this evidence. And EF do not know whethemm™ 
the producers will intervene. So it will be the responsib= 
zplity of Commission «Counsel to obtain evidence pursuant te 
subpoena if necessary, to enable this Inaguiry to consider 
the location and extent of the gas fields in the Delta, the 
likely extent of further qas explora tiomeim toesP =) tayond 
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thembeautorly Sea, the likely locatron, design and con- 
SeuuculLOn OL the igqathnering lanes, “and the PROCESS ira 
plants that will be needed to render the gas: acceptable 

to the trunk pipeline, and the social, environmental and 
economic impact that the development of the gas fields and 
the construction of these lines will have in the Delta and 
elsewhere in the North. 


ire PRODUCER REVENUES AND LAXATION 


Tt was urged by Canadian Arctic Resources Committee 
that I should consider the revenue to the producers that 
would be generated by the construction of the proposed gas 
pipeline. 


It was said that I should allow evidence to 
establish the propriety of imposing a term or condition on 
the .construction of the Gas tp1pe! ine sthat would require a 
Dart of the revenue from Whe production Of gas im: che Deltas 
to be dedicated to the improvement of social services in 
tne North. | Tnis is the Sane thing esesaying that £ ought 
to conduct an investigation into the income and profits 
likely to accrue to the producers by the development of the 
gas fields in the Mackenzie Delta and then make a determin- 
ation regarding what would be a fair return to the public 
from che exploitation of the resource. 


That lies beyond my terms of reference. The level 
of royalties and taxes to be imposed upon the gas producers 
inj the Mackenzie Delta is a mabeer to tbs decided: by 
Parliament. That is the place to go with arguments about 
the adequacy of the return to the Crown from the extraction 
of the gas. 


ee ECONOMIC IMPACT 


I do not intend to conduct an examination of the 
Impacc OL avidasspipe line On the economy. OfeCanada. 1 am, 
however, prepared to consider evidence which reveals the 
particular impact Gf a gas pipeline on the economy of the 
North. 


It iS impossible wholly to disentangle: economic 
conseguences from social and environmental consequences. 
For example, evidence regarding the quantity and quality of 
the gas in the Delta and the state of natural gas markets, 
will be of importance for the purpose of determining the life 
6f the pipeline, nd) such things as the extenemco svn chy looping 
will occur and the number of compressor stations that will be 
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needed... These relace glo economic -impact of the pipeline, 
but they relate as well to the SOGia Laue environmental 
inpact of -bie pipeline on the WOE tis 


But there will be evidence which relates 


essentially to economic impact. Lt must, loweVer, oe 
evidence designed to reveal the economic jimpact on the 
North. «t am prepared to hear evidence, Of the Gkrecu.or 


the gas pipeline on the rate of inflation, Capiial wa geecs, 
the foreign exchange rate and other national economic indica- 
LORS oO enable this Inquiry to ascertain the effect of the 
gas pipeline on the economy of the North. But such evidence 
will. be allowed only for thae purpose. 


it was ucgedatbat be us impossible to pegqreqate 
the impact upon the national economy from the ampact upon 
the economy of the North. But the Order--in-Council provides 
that I am to have regard to the economic impact regionally 
of the gas pipeline proposal. I fhinkGoa ct WES Saieven ant lees 
of the Inquiry. Whatever impact the CONSE rUCELON Ghee (cas 
pipeline may have on Canada's economy, _ co NOESE Inky chat 
the Order-in-Counc) allowsemeuto exXplOr oe 2 ually mandate is 
to consider the regional economic impact of the pipeline 
proposals. ‘That means that I am to consider the economic 
impact especial to the North, and not the economic impact 
on the nation as a wholes 


G. GREAT BEAR VLYDROGPROJECE 


The Canadian Arctic Resources Committee said that 
a study had been made by the Northern Canada Power Commissio 
regarding the feasibility of building three dams on the Grea 
Bear River for the purpose of providing hydro-electric power 
for the pumping stations on the pipeline. ACGOTrding to the 
evidence, these proposals proceeded on the basis that such 
hydro power would be produced more cheaply than the natural 
gas, and that the hydro power could therefore be used to pum 
the gas, with a consequent saving of natural gas in the 
operation of the pipeline. Given a..customer whose energy 
requirements would be of sucha magnitude, 2t would We 
feasible to proceed with the project, and to generate hydre 
electric power for Arctic Gas and customers Ehroughout the 
North. 


SUCHE pLOCOS a US ards outlined to me, were sketchy 
and incomplete. However, if such a development were to 
eccur, the impact it would haye Ongeocy Fran lin, notste 
mention the whole of the Mackenzie Valley, is obvious. 

It would constitute in my view an "associated and ancillary 
facility” within the meaning of the Pipeline Guidelines, an@ 
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would clearly tall*within this Inquiry. In abgny, WeNigevellc ,  wele 
HievyeLe DUE Or Lhe purpose of providing hydro-electric 
power to Arctic Gas, it would be necessary to consider its 
social, environmental and economic impact... LE Wetonv tous 
that it might be urged upon the Inquiry that a term or 
condition of the right-of-way would be that SLC Gra cisey 
Genevaceed bystie proyect Should be used to pump the gas, 

in order to conserve gas in the operation of the lane, and 
to make possible the electrification of the Mackenzie Valley. 


Should evidence come before me which indicates 
that such a project will be seriously considered if a Eight 
of way is granted and a Certificate of Public Convenience 
and Necessity follows, then I will hear evidence regarding 
the social, economic and environmental impact of the DrOyveck. 


RKEKK 


These will be the limits of the Inquiry in the 
dispuced areas. In concluding what they ought to be I have 
been guided byrehe conviction Ehat this Engwiry must be fair 
and Le must be Complete. ~Wemltaverqou to do it right.) The 
pipeline, 25 We Vee purie ). wetionever aeqreat imoack on the 
future of Northern development and the shape of Northern 
communities, and the way of late for Northern peoples. Not 
Simply because a pipeline is to be built, but because of 
elle ti Wiring im eiiSo were. “TOoeltmat thes ingna ry 
to an examination of Arctic Gas's proposal merely, without 
considering the background against which that proposal is 
made, without considering the corridor concept indicated by 
thexPipeline Gurdelines, would be to nullify the basis on 
which this Inguiry was established, 


Thin RR 
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MACKENZIE VALLEY PIPELINE INQUIRY 


BRANCH OFFICE: COMMISSIONER HEADQUARTERS: 
2nd Floor North, Mr. Justice Thomas R. Berger Resources Building 
Export Development Building, 51st Street, 
110 O’Connor Street, Yellowknife, N.W.T, 
Ottawa, Ontario K1P 5M9 P.O. Box 2817 
Telephone: (613) 235-6159 
235-7428 Telephone: (403) 873-3580 


235-7449 


PRELIMINARY RULINGS (ITI) 
a 


by the Honourable Mr. Justice ae ORs Berger 


PRACTICE AND PROCEDURE 


Yellowknife, N.w.T. 
Ottawa, Ontario. October 29, 1974. 


ANCH OFFICE 


4 Floor North 


sort Development Building, 


) O'Connor Street, 

awe, Ontario K1P 5M9 

sphone. (613) 235-6159 
235-7428 
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MACKENZIE VALLEY PIPELINE INQUIRY 


COMMISSIONER HEADQUARTERS: 
Mr, Justice Thomas R, Berger Resources Building 
51st Street, 
Yellowknife, N.W.T. 
P.O, Box 2817 


Telephone: (403) 873-3880, 


PRELIMINARY RULINGS (E109) 


by the Honourable Mr. Justice, Dw Remberger 


PRACTICE AND PROCEDURE 


Mr. Scott, Commission Counsel, has presented 


certain proposals regarding practice and procedure. I held 


further preliminary hearings at Yellowknife on September 12th 
and 13th, 1974 to consider representations regarding these 
proposals by counsel for Arctic Gas, counsel for thesother 
participants who appeared, as well as by Commission Counsel. 
I also considered the submissions made in woiting by cener 
participants. 


I said in my Preliminary Rulings of Julye EZ chy, 


1974, that I wanted this Inquiry to be fair and complete sa 
have had that consideration uppermost in mind in deciding 


upon 


these issues of practice and procedure. The Rulings <1 


am handing down today are intended to bring about full dis- 
closure of all the evidence, and to give to all concerned 
the fullest opportunity to present their case. 


As soon as the Inquiry has received the report 


of the Assessment Group assembled by the Government of Canada 
to analyze the material filed by Arctic Gas in support fone Bee) 
application for a right-of-way, I will set a date fOtmLne 
commencement of the Formal Hearings of the Inquiry. 
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alge (NOP ILI CINIPITOINE (Ole UMeId, IRIWHI ASS 
AS Detinitioneof Participant 


Any person shall be deemed a participant if he 
appears at any Formal Hearing of the Inquiry (including 
Preliminary Hearings) and gives his name and address to the 
Inquiry, or if he advises the Inquiry in writing of his inten- 
tion to appear. Special Counsel shall maintain a list of 
participants which shall be available for inspection by any 
person at the offices of the Inquiry in Yellowknife and in 
Ottawa. 


B. These rules shall apply only to the followin 
participants ineehewingulry : 


Canadian, Arctic GasePipeline Limited 

Foothills Pipe bines Ltd. 

Canadian Arctic Resources Committee* 

Environment Protection Board 

Indian Brotherhood of the North West Territories 
Metis Association of the North West Territories 
Inuit Tapirisat of *Canada 

Committee for Original Peoples' Entitlement 

Yukon Native Brotherhood 

North West Territories Association of Municipalities 


Commission Counsel 


*Mr. Anthony and Mr. Lucas, counsel for Canadian Arctic Resources 
Committee, have advised the Inquiry that the Northern Assessment 
Group, established by Canadian Arctic Resources Committee, the 
Canadian Nature Federation, the Federation of Ontario Naturalists, 
Pollution Probe, and the Canadian Environmental Law Assoclation;, 
for purposes of this Inquiry, will comply with any Rules of this 
Inquiry applicable to Canadian Arctic Resources Committee. 


@z These Rules will not apply to any other participants 
at the Formal Hearings. 


De These Rules will not apply to the Community Hearings. 
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LS Hee OVERV LEW HEARINGS 


Witnesses called at the Overview Hearings will 
not be cross-examined during the Overview Hearings, unless it 
is essential to a fair hearing. In any event, all overview 
witnesses Will be Subject’ to recall Stor further examination 
and for cross-examination at the Formal Hearings. 


ae FORMAL HEARINGS 


PMc Division of Formal Hearings: 


The Formal Hearings will be divided into four 


Phase: 1: Engineering and Construction of the Proposed Pipeline 


This phase of the hearings will include such 
matters as the size of the pipeline, its 
location, the timing of construction, the 
composition and deployment of construction 
crews, the construction of compressor stations, 
ise o 


The Impact of a Pipeline and Mackenzie Corridor 
Development on the Physical Environment: 


This phase of the hearings will include the 
impact on the land, the air and the water, and 
will cover such things as the effect on perma- 
frost, river crossings, slope stability, gravel 
and other borrow locations, etc. 


Phase 2. 


Phase 3. They PmpacteoO Lee Pipelinesand Mackenzie Corridor 


Development on the Living Environment: 


This phase of the hearings will include the impact 
on plant and animal life, including wildlife, 
mammals and fishes. 


Phase 4. The Impact of a Pipeline andsyMackenzie Corrs dor 


Deve lopment on the Human Environment: 


This phase of the hearings will include social 
and economic impact. 


This division is for purposes of convenience only. 
The four phases will not necessarily encompass all of the evi- 
dence that will be brought forward at the Formal Hearings. 


TREN 


Commission Counsel will therefore invite the participants to 
consult with him from time to time with a view to determining 
whether there should be any further division of the hearings 
within each phase. In any event, it will be open to any 
participant to call evidence out of order when that is appro- 
priate. 


Special Counsel will provide to each participant 
Notice of Hearing with respect to each of the four phases of 
the Formal Hearings and will advise the public generally of 
the matters to be considered at each phase of the Formal Hearings. 


Be Calling Evidence and Examination of Witnesses 


At the Formal Hearings, as a general rule, 
Arctic Gas will lead its evidence first, followed by the 
Other participants and Commission Counsel. Arctic Gas will 
be entitled to call evidence in rebuttal. From time to time 
other participants will lead off; when they do they will have 
the right to call evidence in rebuttal after the evidence for 
the other participants has been heard; in any event the rights 
of all concerned to bring forward all their evidence on every 
issue will be preserved. 


With respect to witnesses, counsel for any parti- 
Cipant calling a witness will examine him in chief, the witness 
will then be cross-examined by Counsel for each of the other 
participants and by Commission Counsel. Counsel for the parti- 
Cipant calling the witness will be entitled to re-examine. 


Commission Counsel will have the responsibility 
of calling the evidence of the members of the Assessment Group 
assembled by the Government of Canada, with a view to a complete 
canvass of all relevant evidence that the Group has to give. 

The Group will be subject to cross-examination. 


Commission Counsel will also be responsible for 
calling the evidence of members of the public service of Canada 
not included in the Assessment Group, whose evidence is regarded 
as necessary to the completeness of the Inquiry. 


It will also be the responsibility of Commission 
Counsel to obtain evidence, pursuant to subpoena if necessary, 
to enable the Inquiry to consider the location and extent of 
the gas fields in the Mackenzie Delta, and the likely extent of 
further oil and gas exploration in the Delta, and the Beaufort 
Sea, the likely location, design and construction of the gather- 
ing lines there, and the processing plants that will be needed 
to render the gas acceptable to the trunk pipeline, and the 
social, environmental and economic impact that the development 
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of the gas fields and the construction of these lines will have 
in the Delta and elsewhere in the North. 


All of the witnesses giving this evidence will be 
subject to cross-examination, and Commission Counsel will be 
entitled to re-examine each of them. 


Evidence can be introduced through individual 
witnesses or panels of witnesses. 


C. Place of Formal Hearings 


Yellowknife will be the main centre for the Formal 
Hearings. At the same time I am anxious that as much as possible 
of the evidence relating to oil and gas activity in the Mackenzie 
Delta and the Beaufort Sea and relating to the impact of such 
activity should be heard at Inuvik. 


It may be appropriate for some of the evidence at 
the Formal Hearings to be heard in Ottawa. In any event, it will 
be necessary in due course to hold hearings in major southern 
centres to enable Canadians who cannot appear in’ the Nore Lo 
express their views. 


iv. COMMUNITY HEARINGS 


Community Hearings will be held in each community 
in the Mackenzie Valley, the Mackenzie Delta and the Yukon likely 
to be affected by the construction of a pipeline and byncorri1dor 
development. I have appointed Professor Michael Jackson of the 
Inguiry Staff to act asCo-ordinatonr orate Community Hearings. 
He has established a committee which consists of counsel repres-— 
enting the participants chiefly concerned with the organizing of 
the Community Hearings. 


With regard to those communities which have primarils 
a native population, I expect that the native organizations will @ 
bring proposals to Professor Jackson's committee as to the way in 
which the hearings in those communities ought to be conducted. 
These proposals should be considered by the committee, and the 
committee's recommendations referred to me. 


__ In the same way, with regard to those communities wh 
have primarily a white population, I expect that the North West 
Territories Association of Municipalities will come forward with 
proposals regarding the conduct of those hearings and that they {| 
will be considered by Professor Jackson's committee and the recom- 
mendations of the committee referred to me. 


Pes 


If the Committee does not reach agreement on 
any matter, I will consider the recommendations of each of 
its members. In any event, I will be prepared to consider 
the views of any participant regarding the conduct of the 
Community Hearings. 


The Inquiry is arranging with the Canadian 
Broadcasting Corporation for summaries of the evidence given 
at the Formal Hearings to be broadcast to Northern communities 
likely to be affected by the construction of a pipeline and 
the development of a Mackenzie Valley Transportation Corridor. 
The broadcasts will be on a regular basis, and will consist of 
summaries of the evidence given at the Formal Hearings. I expect 
that these broadcasts will be in English and in the native lang- 
uages, so that the people in the communities will know what has 
been said at the Formal Hearings and will be able to respond to 
it when the Inquiry reaches the communities. 


I should make it plain that I intend at the 
Community Hearings to give every one who wishes to express 
his point of view, whether it is one widely held in the com- 
munity or not, an opportunity to be heard. 


Vv. EVIDENCE RELATING TO NATIVE CLAIMS 


I said, when I handed down my Preliminary Rulings 
on July l2th, that it would be open to the native peoples in this 
Inquiry to argue that no right of way should be granted for a 
pipeline until their land claims were settled. 


Native claims are based on traditional use and 
occupation. Evidence relating to current use and occupation 
will obviously include such things as the location of trap lines, 
fishing camps and hunting grounds, berry picking areas and so on. 
I want to hear from the trappers, hunters and fishermen and others 
in the native communities not only about their present use of the 
land, and the extent of their reliance upon it, but also their 
views on the likely efficacy of any measures proposed by Arctic 
Gas to build a pipeline without damaging these native interests; 
by that I mean that I want to hear the evidence they have to give, 
and the representations they wish to make, regarding likely inter- 
ference with trap lines, obstruction of streams, spoliation of 
hunting grounds and so on. 


TUL seems) to mesthat, in order ‘to be fair to Arctic 
Gas, such evidence should be laid before the Inquiry, so that 
Arctic Gas will be in a position to indicate what terms and 
conditions they are prepared to submit to, what safeguards they 
are prepared to adopt, and what measures they are prepared to 
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take, in support of their contention that a pipeline can be 
built without impairing the native people's current use and 


occupation of the land. 


Now such evidence would be of the first importance 
to this Inquiry even if the issue of native land claims had never 
been raised. That brings me to the problem of how to deal fairly 
with the contention of the native organizations that no pipeline 
should be built until their land claims have been settled. Their 
claims are based on traditional use and occupation and, according 
to Professor Cumming, senior counsel for the Inuit Tapirisat of 
Canada and the Committee for Original Peoples' Entitlement, they 
include not only lands which are subject to current use and 
occupation, but extend to lands they do not use and occupy today. 
Mr. Sutton, counsel for the Indian Brotherhood of the North West 
Territories and the Metis Association of the North West Territories, 
took the same position. So did Mr. Lueck, counsel for the Yukon 
Native Brotherhood. 


How then can this Inquiry come to grips with a 
contention that no pipeline should be built until native land 
claims are settled, when those land claims relate to ancestral 
lands which the native people no longer use or occupy? 


It is not for this: Inquiry tovdecide the legitimate 
extent of native land claims in the North. But the native organi- 
zations have said to this Inquiry that no pipeline should be built 
until their land claims have been settled. Those who want to build 
the pipeline are entitled to an opportunity to meet this by showing 
ee the pipeline can be built without prejudice to native land 
claims. 


I think, therefore, that the native organizations 
should indicate the nature and extent of their land claims. Given 
that their view is that any settlement ought to acknowledge that 
the native people have certain rights that they should be entitled 
to assert in respect of the lands they claim, there should be some 
indication of the nature of the rights they assert and of their 
extent. (The land use studies being carried out by the native 
organizations relate, as I understand it,, not. only to, landawhich 
is the subject of current use and occupation, but also land which, 
though the native people no longer use or occupy it, they used to. 
These studies should be of real assistance to the Inquiry. Some 
of these studies are complete. Some are not yet complete se but, 
even where they are not complete, the work done so far may well 
be helpful). The Inquiry will then be in a position to indicate 
to the Minister what measures ought to be taken to ensure that 
the native peoples, in their negotiations with the Government, 
do not find themselves at any disadvantage owing to the building 
of the pipeline, and, looking to the consummation of negotiations, 
what measures ought to be taken to ensure that whatever the 
extent of the native interest that may ultimately be recognized 
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by any settlement, it will not be diminished by the construction 
of the pipeline in the meantime. 


It should, of course, be remembered that it will 
be for the Government of Canada and the native peoples to 
negotiate a settlement of the native claims in the Northae sebe 
is only the Government of Canada and the native peoples of the 
North that are parties to the negotiations to settle native land 
claims. Nothing said at this Inquiry can bind either side. Any 
delineation of native claims before the Inquiry will be for the 
purpose merely of ensuring that the Inquiry can fairly consider 
the principal contention of the native organizations regarding 
the construction of the pipeline and the answer that those who 
propose to build the pipeline have to make to that contention. 


Wal DISCOVERY 


A Discovery of Witnesses 


Every participant shall before giving evidence 
himself or calling witnesses on his behalf file with Special 
Counsel at least two weeks before giving evidence or Ga Lling 
such evidence, a synopsis of the evidence of the witness 
intended to be called, together with a list of any reports, 
Studies or other documents to which that witness may refer 
Or upon which he may rely. 


This Rule was suggested by Commission Counsel to 
expedite the hearings. It will sometimes be difficult to comply 
with. If any participant cannot comply with the Rule that will 
not necessarily preclude the calling of the witness in question, 
at the time the witness is presented to the Inquiry, but it may 
mean the witness will have to be recalled later on for cross- 
examination. 


B. Production of Studies and Reports 


ALlVot the participants, except Aretic Gag, expressed 
their willingness to provide a list of all studies and reports in 
their possession or power relating to the Inquiry, including those 
for which privilege might be claimed. 


Mr. Goldie, counsel for Arctic Gas, was not prepared 
to go along with this. Instead, he suggested that, as each of the 
witnesses for Arctic Gas is called, there should Simply be provided 
a list of all studies and reports which that witness relies upon, 
or which touch upon his testimony. It was said that this would be 
sufficient, and that it would be impracticable for Arctic Gas to 
provide a list of all its studies and reports before the Formal 
Hearings begin. 
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In my judgment there is a paramount public interest 
in the fullest disclosure of all the facts, which requires that a 
list of all studies and reports in the possession or power of 
Arctic Gas relating to the Inquiry should be supplied to the 
Inquiry. It was not suggested that this would be impossible, it 
was simply urged that it would be difficult for Arctic Gasmro 


comply with such a directron. 


It would not be Satisfactory for Arctic Gas merely 
to provide a list of studies and reports to accompany the 
testimony of each witness. If we were to proceed in that way, 
we would only get the material ina piecemeal fashion. If we 
do not require a complete list, there can be no guarantee that 
there will be full disclosure of all studies and reports prepared 
by Arctic Gas relating to the Inquiry. It would be open to Arctic 
Gas to decide for itself which witnesses it ought to call and thus 
avoid the necessity of disclosing the existence Of ar Study. Osea 
report which might be damaging to its cases bute which wouldspe 
useful to the Inquiry. That will be avoided if a complete list 
is, supplied. 


I therefore direct that all of the participants to 
whom these Rules apply, including Arctic Gas, must provide a ASE 
of all studies and reports in their possession or power relating 
to this Inquiry. These lists should be filed with the Inquiry by 
November 30th, 1974, and copies provided to all of the participants 
to whom these Rules apply. If they are ready earlier they should be 
filed as soon as they are ready and distributed to the other parti- ~ 
cipants; in fact, each participant may well decide to circulate a | 
list of all studies and reports in its possession relating to 
Phase I of the Inquiry, without walting untrledats fist eiseready 
covering all phases of the Inquiry. I appreciate that by November 
30th, 1974, some of the participants will not have completed all 
the studies and reports they intend to prepare. They should file 
a list nevertheless, and add to it as they go along. Commission 
Counsel will be responsible for providing a list of all studies and 
reports of the Government of Canada. 


When the lists have been provided, it will be open 
to the other participants to demand that any study or report on any 
list should be produced. If any participant wishes to raise a claim 
of privilege as the basis for an objection to production at that | 
stage, the Inquiry will of course consider it then. It should be 
remembered that under Section 19(f) of the Territorial Lands Act, 
R.S.C. 1970, c.T-6, any one appointed to conduct an inquiry has 
the power: 


"for the purposes of the inquiry, to summon and bring | 
before him any person whose attendance he considers | 
necessary to the inquiry, examine such persons under 4 
oath, compel the production of documents and do all 

things necessary to provide a full and proper inquiry." 
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These powers have been conferred on this Inquiry by the Order- 
in-Council of March 21st, 1974. 


In addition, any participant may in the meantime 
request of any other participant a copy of any study or report 
whether or not it appears on the list filed by the participant 
of whom it is requested, and whether or not such a list has 
already been filed. 


Vie APPLICATIONS TO THE INQUIRY 
ne 


Any applications made by participants to the Inquiry 
for subpoenas or any relief whatever shall be made upon reasonable 
notice to the Inquiry and Commission Counsel as well as any parti- 
Cipant directly affected by the application and any other participant 
that the Inquiry decides should be given notice of the application. 
If the hearings are in progress the application can be made to the 
Inquiry at the hearing on the day when it is returnable. 


WA i CHANGES IN THESE RULES 


The Inquiry retains the power to add to, alter or 
modify these Rules, or to require that any participant not already 
bound by them should comply with them in whole or in part, as well 
as the power to exempt any participant from complying with them 
in whole or in part. 


Ix. INSPECTION BY THE PUBLIC 


Copies of the material filed by any Ppartieipant, 
or other person or organization, including lists of studies and 
reports, the transcript of the hearings, and copies of the exhibits, 
will be on file during office hours, and available for inspection 
by the public, at the Inquiry offices at Yellowknife and at Ottawa. 
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PREFACE 


The Mackenzie Valley Pipeline Inquiry was established on 
March 21, 1974 by Order-in-Council P.C., 1974-641. The Minister of 
Indian Affairs and Northern Development, Jean Chrétien, at the 
Same time appointed Mr. Justice T.R. Berger of the Supreme Court of 
British Columbia as Commissioner of the Inquiry charged with the 
task of inquiring into and reporting upon the terms and conditions 
that should be imposed in respect to any right-of-way that might be 
granted across Crown lands in the Yukon and Northwest Territories 
for a proposed Mackenzie Valley pipeline, having regard to: 


1. The social, environmental and economic 
impact regionally, of the construction, 
operation and subsequent abandonment of the 
proposed pipeline in the Yukon and 
Northwest Territories, and, 


2. Any proposals to meet the specific environ- 
mental and social concerns set out in the 
Expanded Guidelines for Northern Pipelines 
Oe UTA. 


An application for the grant of right-of-way under 
authority of the Territorial Lands Act for the purpose of 
constructing a pipeline across Crown lands in the Yukon and 
Northwest Territories to transport natural gas from Prudhoe Bay 
and the Mackenzie Delta to southern markets in the United States 
and Canada was submitted to the Department of Indian Affairs and 
Northern Development by Canadian Arctic Gas Pipeline Limited on 
March 21, 1974. On May 1, 1975, Foothills Pipe Lines Limited, 
in conjunction with Alberta Gas Trunk Line (Canada) Limited, 
submitted an application for a grant of right-of-way to construct 
an all-Canadian pipeline up the Mackenzie Valley to transport 
natural gas from the Mackenzie Delta to southern Canadian markets. 
These two proposals were referred to Mr. Justice T.R. Berger for 
examination by his Inquiry at public hearings. 


Justice Berger held preliminary hearings to inquire into 
and determine the nature of the public hearings in Yellowknife, 
Inuvik, Whitehorse and Ottawa in late April and early May, 1974, 
and issued preliminary rulings as a result of these hearings. 
Procedural hearings were then held by the Inquiry in Yellowknife 
on September 12 and 13, 1974 to receive comments on proposals by 
Commission Counsel regarding timing and procedural rules for 
future public hearings. As a consequence it was decided to hold 
formal hearings in Yellowknife, N.W.T., and in Whitehorse, Y.T., 
and that the hearings would be defined in subject areas comprising: 


Phase I - Construction and Engineering 

Phase II - Impact on the Physical Environment 
Phase i. se lnpact onthe baniinicauamvid monment 
Phase IV - Impact on the Human Environment 


Community hearings were to be informal, ie., not confined 
to a particular phase, and witnesses appearing would be sworn but not 
cross-examined. These hearings would be held in communities throughout 
the Territories which were most .likely to be affected by pipeline 
development activity. In addition, hearings would be held in 
major centres in southern Canada. 


The Mackenzie Valley Pipeline Inquiry summaries will be 
published in several volumes of which this is the second. Volume 1 
which was published early in 1976 dealt with the engineering and 
construction aspects of the evidence. Volumes to follow will 
include the summaries pertaining to the Mackenzie Delta, Socio- 
Economic factors, Community Hearings and Final Arguments. 


ital 


The summaries were prepared primarily by Mr. Don Gamble 
of the Northern Policy and Program Planning Branch of the 
Department of Indian Affairs and Northern Development with the 
editorial assistance of Mrs, Nancy Lonnay. They appeared 
originally in a numbered, chronological series and were widely 
distributed in that form. Reference is made to this numbered 
series in Appendix III. The summaries attempt to provide, in 
abstract, information which is contained in the lengthy transcripts 
of the Inquiry proceedings, They are an unofficial guide to the 
transcripts and should not be construed as representing any 
position or policy of the Department of Indian Affairs and Northern 
Development, 


Department of Indian Affairs 
and Northern Development 
Ottawa, Ontario 
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IOP INC 


DATE: 


Environment Protection Board Panel 
(evidence in chief) 


June 2, 3 and 4 in Yellowknife 


WITNESSES: Panel representing the Environmental Protection Board 


Me~ €. Hee empilie ton: President, Templeton Engineering 
and Chairman of the Environmental 
Protection Board (EPB). 


IDyeo Moll. vlan See Professor of Botany, University of 
Alberta. 


Dr. I. McTaggart Cowan: Professor of Zeology, University 
of British Columbia (U.B.C.) 


Mise De Way Gisawks Consulting Engineer and M.P.P. 
(Manitoba). 
Dr. N.J. Wilimovsky: Professor of Faculty of Graduate 


Studies, Institute of Resource 
Ecology and Curator of Fishes, U.B.C. 


Mr. EF. Gourdeau: Consultant (Forestry and Economics 
and guest lecturer at Laval and 
Sir George Williams University 


Dr. K. Adam: Associate Professor of Civil 
Engineering, University of Manitoba. 


Dr. S.S. Thomson University of Alberta 
and 
Dist SB raseton (nowwith the U.S. Geological Survey) 


Both were not able to appear due to 
prior commitments. 


NOTE: The Environmental Protection Board presented evidence ' in chief! 
only. They were not subject to any cross-examination. Members 
of the Board may be called for cross-examination in the future. 

HIGHLIGHTS TRANSCRIPT 

A REFERENCE 

(a) Technical/Engineering 


The engineering design considerations which 

could most substantially contribute to a negative Vol. 47 
environmental impact were outlined by Dr. Adam. 6299-6314 
The untried techniques proposed by the applicant 

for dealing with frost heave and drainage led the 

Board to recommend that the pipeline not be 

chilled to below freezing temperatures south of 
Willowlake River. The main concerns were 

permafrost degredation - settlement, frost heave, 
drainage disruption, slope stability and river 

crossings. Particular emphasis was placed on the 
proposed insulated culvert technique for handling 
sub-surface drainage across a frost bulb. 

Dr. Adam stressed that this technique was new and 
untried. It was shown that the five frost heave 
techniques proposed were the same for initial 

design and subsequent remedial measures. It was 


TRANSCRIPT 
(a) Technical/Engineering (Corte. dep) REFERENCE 


pointed out that if the design technique didn't 
work, the same technique used as a remedial 
measure was also bound to fail. Furthermore, 
of the 5 techniques Dr. Adam indicated that 
only two - surcharging and restraint, were for 
general application. Both these relied on the 
cut-off pressure theory which was questionable 
in light of Dr. McKay's observations. Not 
chilling the pipeline to below freezing south 
of Willowlake River would decrease this type of 
problem. 


(b) Environmental 
b-1 Board Concept 


- Robert Blair originally approached Templeton vol. 46 
Engineering to advise how environment protection 6034-6040 
measures could be built into a large project to 
bring gas south from Prudhoe Bay, according to 
evidence led by Mr. Templeton. Templeton 
Engineering defined four possible protection 
methods utilizing: (1) the pipeline company 
staff, (2) environmental consultants hired by 
the pipeline company, (3) government and, 

(4) an independent board. The first two were 

rejected because their effectiveness has 

historically been overridden by financial and 

union considerations. The third method 

(government) was rejected because of the lack 

of regulations for such a large project and 

because of the jurisdictional confusion between 

and within the various government departments 
andsagenciesm (Di, hs ANeD = nubs OnE ime Nicbiie same ecm Re 
Therefore, an independent Board concept was 

recommended and subsequently funded by Mr. Blair. 

In 1970 Templeton Engineering turned this work 

over to a subsidiary, Inter-disciplinary Systems 

Ltd., who annually reviewed the premise that a 

pipeline can be accepted if certain terms and 

conditions are met. To date, the review Vol. 46 
indicates that if the conditions are met, a 6040-6041 
gas pipeline could be built with an 'acceptable' 

amount of environmental damage. 


- The Board is made up of 7-8 members who, as Vol. 46 
explained by Mr. Templeton, have one particular 6041-6042 
field of expertise and a broad scope in other 
fields (the 'T' shaped man). 


- The objectives of the EPB, as outlined by Vol. 46 
Mr. Templeton were: (1) to promote openness, 6042 
(2) to promote discussion of environmental 
matters at the pipeline company, the government 
and the public levels, (3) to develop a 
methodology for converting environmental 
research into environmental protection measures 
and controls, (4) to publish an environmental 
impact assessment, (5) to maintain construction, 
and, (6) to make a post construction evaluation. 


lo 


TRANSCRIPT 
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Approach to the Problem 


The environment and native people - environment Vol. 46 
relationships were the only aspects addressed 6042-6057 
by the EPB, according to Mr. Templeton. A 
universally accepted impact assessment 
methodology has not been established. The 
primary environment effects are difficult to 
predict not to mention the secondary and 
tertiary effects. Assumptions have to be made 
on what man will do. Therefore, to predict an 
impact, assumptions must be made of the 
performance of the applicant and the government. 
With these assumptions, the EPB prepared a 
matrix of environmental concerns with axes 
showing 218 construction activities and 57 
environmental components resulting in a matrix 
of 12,426 primary concerns. The concerns were 
coloured red, yellow or white depending on order 
of seriousness defined by judgement. Although 
"worst case' regional impact matrices (assuming 
little control) were prepared, the EPB atlas 
showed only the "probable" (based on assumed 
controls) regional impact matrices. The regions 
identified were: (1) Delta, (2) Coastal (Yukon), 
(3) Interior (Yukon) (4) North Mackenzie and 

(5) South Mackenzie. Maps were prepared to 
visually portray the environmental and project 
components of the proposed activity. A 'flag' 
system on those maps was used to note environ- 
mental dangers. At this stage the EPB was ina 
position to write its report on the likely 
impact assuming the specified control of the 
work by the government and the applicant. 


The applicant"s control of the project, as Vol. 46 
explained by Mr. Templeton, is suggested in 6057 
their application but nowhere are the governmental 
controls disclosed. Therefore, Volume 2 of the 

EPB series, entitled "Towards an Environmental 

Code", spells out the performance levels required 

by both the applicant and the government. 


Arctic Gas's application could be acceptable Wel. AG 
environmentally if the restraints noted by the 6057-6058 
EPB are enforced. The inadequacies of the 6033-6034 


application and the government control as 
outlined in the EPB reports must be resolved 
before the start of the project. 


b-3 Relation to the Sponsor 


Through various sponsor companies (AGTL, Gas Vol. 46 
Arctic Systems, CAGSL) since 1970, the EPB 6058-6064 
maintained complete autonomy and freedom from 

sponsor censorship, according to Mr. Templeton. 


b-4 Work of the Board 


The work of the Board, as described by Mr. Craik, vol. 46 
covered three areas: 1) field and office 6064-6079 
research, 2) advice to their sponsor and, 

3) external public role. The field and office 

research was conducted in 1971 and 1972 and 

included studies on the Porcupine caribou herd, 

waterfowl, fish, plant communities, revegetation, 
geotechnical and hydrological topics, winter 

roads, fires, native peoples' use of resources 

and archaeological sites. In its advisory role, vol. 46 
the EPB participatec in numerous meetings with 6079-6088 
Arctic Gas and its predecessors including the 

April 1973 meeting where environmental trade-off 

decisions were made. The EPB also produced 
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b-4 Work of the Board (Cont'd.) 


the 'Guidelines for Environmental Training of 
Construction Workers'for Arctic Gas. In its 
external public role the Board produced reports 
and newsletters and conducted one workshop on 

the philosophy of environmental impact. Its 
final impact assessment was issued in 4 volumes 
in 1974: Volume 1, Summary of Impact Predictions 
and General Conclusions; Volume 2, Toward an 
Environmental Code; Volume 3, Environmental Atlas 
and; Volume 4, Research Reports (forming the basis 
for Volumes 1 to 3). 


b-5 Impact of the Project 
b-5-1 Introduction 


- A regional ecological system approach was Vol. 46 
developed as outlined by Mr. Templeton, using 6090-6096 
subjective terms (severe, moderate, minor) for 
impact under twelve headings: @))s Land, imeares 
natural state, (2) northern peoples, (3) birds, 
(4) mammals, (5) fishes, (6) vegetation, 

(7) archaeological resources, (8) air, (9) water 
(0), terrain, (11) total impact of project; 

(12) cumulative impact of this and following 
projects. The assessment was confined to the 
Canadian trunkline itself and did not 

examine the socio-economic aspects except 

as it affected native peoples as users of 
biological resources. The assessment was 
limited by: (1) the uncertainties of government 
and applicant accountability for environmental 
change (2) the limits of the baseline data, 

(3) the complexity of the environment and 

(4) the unpredictable nature of personnel 
associated with the project. The impact 

would be very different than shown (more 

severe) if the assumed rigid seasonal 
construction constraints were not met. 


b-5-2 Terrain 


= (One of the most sagnificant impacts), accoxrdang 
to Dr. Adam, would be on the terrain with 
particular emphasis on the surface and slope Vol. 46 
stability. Other terrain related areas of SMO USGS 
concern were frost heave, drainage disruption, 
winter roads, clearing, grading, burning, 
borrow pits, ditching, river crossings and 
pipeline operation. The probable regional 
impact matrix showed a potential for major 
impact as far south as Willowlake River. 
The interior route was preferable from a 
terrain point of view. In the boreal forest 
and forest tundra regions (north of Norman 
Wells) clearing would cause surface subsidence 
from 1 to 3 feet. No noticeable degradation 
is anticipated on the tundra. Icing problems 
at river crossing were viewed as probable 
north of the Ochre River. Severe disruption 
of drainage and frost heave problems resulting 
from chilled pipeline induced permafrost was 
forecast south of Willowlake River. In this 
area, it was suggested that small rivers be 
traversed using overhead crossings, larger 
rivers be monitored and the pipeline be 
Operated above freezing temperatures. The 
Board agreed with the viability of winter (snow) 
roads but suggested that, on the basis of 
their examination of temperature and snowfall 
records, this technique could be used as far 
south as 63° as opposed to the 65° limit 
given by Arctic Gas. This would, of course, 
be dependent on careful control in the event 
of unseasonal thaws etc. 
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b-5-3 Vegetation and Air 
SS SSIS CONOR lOO! Bere 


- The role of vegetation in northern forested 
and arctic areas was outlined Dye DiremeB lassi 
With proper controls and using the interior 
route, the potentially large impact of the 
pipeline could be significantly reduced. 
Properly constructed and regulated winter 
(snow) roads would have little lasting impact 
On vegetation but should be kept to wet 
lowland areas wherever possible. The 
potential impact resulting from emergency 
repairs, erosion, fire and the role of 
revegetation was outlined. The air quality 
impact of the pipeline would be small 
compared to the gas plants and the activities 
following the pipeline such as mines, roads, 
towns, etc. Dr. Bliss emphasized the 
importance of wilderness and ecological 
reserves in the North pointing out that there 
were eight proposed International Biological 
Preserves close to the right-of-way as 
shown on the EPB atlas. These preserves 
and the proposed Yukon Wildlife Range should 
be set aside. There were no known rare or 
endangered species of plant or plant 
communities along the route. In conclusion, 
Dr. Bliss stated that (1) winter roads be 
used and carefully controlled, (2) summer 
traffic be limited and, where necessary, 

LGP vehicles be used, (3) clearing slash be 


chipped, not burned, (4) fires were of no 
great concern if they didn't threaten the 
pipeline and, (5) more research was required 


on (a) cold pipeline effects on vegetation 
(b) techniques to skim off and replace the 
vegetative mat, and (c) slope stability 
procedures. 


b-5-4 Aquatic Environments 
ENS EE NAL LO MUO eS) 


- The aquatic environment impact was described Wail aly 
by Dr. Wilimovsky. Based on aquatic 6150-6170 
considerations the coastal route was 
superior to the interior route. The main 
concerns were fish habitat changes such as: 
(1) sedimentation, (2) water quality 
(oxygen), (3) toxic spills and, (4) effects 
of increased harvest. The main construction 
concerns incorporated into the watershed 
matrix analysis were: (1) roads and gravel 
removal (sediment), (2) river crossings 
(obstruction and SOclmineiie)) , (3) cjomiliie, 

(4) explosives and, (5) improved access and 
its effect on harvesting. Interactions 

were characterized as short or long term 
depending on the species' life stages and 
ability of the species as a whole to recover. 
In this respect the timing and duration of 
construction, and subsequent activities such 
as looping, are important. The situation 
effects of: (a) gravel harvesting, washing 
and use in making concrete weights and 

(b) river crossings were described as well as 
the obstruction effects of river crossing 
construction and culverts. The toxic effects 
of the methanol disposal proposed cannot be 
assessed with existing data. Sport fishing 
was not viewed as harmful but rather was 
suggested as a means of collecting data. 

The use of explosives was studied in detail 
with the conclusion that summer blasting 
could be done with precautions. No unclassified 
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b-5-4 Aquatic Environments (Contads) 


documents were known describing the effects 

of under ice explosion but it was estimated 
that this would have a somewhat greater effect 
on fish and a significantly greater effect on 
mammals. In summary, Dr. Wilimovsky described 
the aquatic impact of various transportation 
corridor developments as: (a) gas pipeline = l, 
(b) oil pipeline = 3 to 5 times (a) and, (c) 
road 6 to 10 times (b). The overall aguatic 
effect of the Arctic Gas proposal was 
considered minor although some short term 
serious impacts coulld be expected. 


b-5-5 Birds 


- The impact on birds was described by Vol. 47 
Dr. McTaggart-Cowan. Only 12 species of 200 6170-6194 
in the area will be significantly affected in 
the long term by the three main impacts: 

(1) pollution, (2) habitat alteration and, 

(3) disturbance by aircraft, and ground 
vehicles. It was emphasized that the 
assessment was for a gas pipeline only and the 
conclusions were not applicable to other 
corridor components (highway, oil pipeline, 
etc.). The critical life cycle timing of 
northern birds in migration, and mating make 
it critical that disturbance be minimized by 
limiting the altitude of overflights and 
ground access in areas such as the Mackenzie 
River Islands, the Yukon coastal spits and 
Islands, the Delta and the Old Crow Flats. 

Of particular concern are the raptors - golden 
eagles, bald eagles, gyr falcons and 
peregrine falcons. In the case of falcons, 
it is recommended that the pipeline detour 

24 miles from any nesting sites, overflights 
be greater than 2,000 feet and compressor 
stations be located at least 5 miles from the 
sites. The concern for pollution by spills 
is centered on the Delta where containment 
lead time wouldn't be sufficient thus 
destroying food chains, and killing birds. 
Detailed contingency plans must be developed. 
The interior route is preferable as far as 
bird impact is concerned, according to 

Dr. McTaggart-Cowan. Throughout the project 

a strict code of behaviour must be enforced 
to control the human impact on the birds. 
Many of the bird-related environmental conflicts 
can be avoided by careful route selection, 
scheduling and construction planning. 


b-5-6 Mammals 


- The impact on mammals was described by 


Dr. McTaggart-Cowan. The impact on the 63 Vol. 47 
species in the pipeline area would be confined 6195-6225 
to 13 species plus 5 marine mammals. The 

impact would result from: (GQ) Vdarmeco aiviierig 


due to increased access, (2) disturbance and 
access, (2) disturbance and harassment and 
(3) habitat alteration. The impact would be 
less in the Mackenzie Valley than in the 
Northern Yukon since the mammal distribution 
differs in those two areas. The 100,000 
head Porcupine caribou herd has survived 
because of its isolation. The impact on moose, 
grizzly, bear, Dall sheep, polar bear, 
wolverine and wolf was described along with 
specific recommendations to minimize that 
impact for each mammal. In summary these 
recommendations were: (1) conduct careful) 
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b-5-6 Mammals (Contec) 


monitoring of the caribou both during and after 
construction to detect changes, (2) stop 
construction and fill the trench in the summer 
and fall to avoid caribou migration conflicts, 
(3) avoid blasting near to calving and post 
calving herds, (4) prohibit firearms on pipeline 
construction and operation except for sealed 
weapons used for protection, (5) limit overflights 
to 2,000 ft. or greater, (6) penalize people 
harassing wildlife, (7) dike all fuel storage 
eexehiiiiieles (By develop spill contingency plans, 
(9) prohibit and penalize waste discharge 

(10) avoid roads across Dall sheep areas, 

(11) use noise abatement devices on all 
equipment within 2 miles of Dall sheep wintering 
areas, (12) incinerate all garbage, (13) avoid 
timber clearing of areas greater than 300 acres, 
(14) establish a wolf Management program, 

(15) establish no hunting zones 2 miles or more 
on either side of the right-of-way and roads 
except for previously established traplines. 


- The knowledge of marine mammal impacts is not 
sufficient to make an assessment. Beaver and 
muskrat would be vulnerable to oil Spaslelismbuitey 
in general, construction wouldn't affect a very 
substantial part of their habitat. The impact 
On caribou could be serious if activities were 
not properly regulated. Moose habitat would be 
changed although such change wouldn't be all 
negative. A decline in the grizzly bear 
population is inevitable. The impact on Dall 
sheep would be largely around Mount Good Enough 
but they would adapt to the change - mostly 
noise. 


- The impact on caribou was pursued by the Judge. Voll 497 
The interior route would intercept the 6225-6227 
migration of the herd and the coastal route 
would disturb the calving grounds. The 
Porcupine herd was one of 4 caribou herds in 
existence - 2 of which are in Canada. It 
consists of about 100,000 animals of which 
2,500 to 4,000 are killed annually. Recent 
data indicate that the herd size may be 
increasing. Dr. McTaggart-Cowan stressed 
that unless rigid controls are developed and 
enforced he anticipates a depletion of the 
herd. 


b-5-7 Land in its Natural State 


- As trustees for future generations we are Vol. 47 
responsible for maintaining an unused 6227-6238 
wilderness bank account, said Mr. Templeton. 

He went on to quote "Something will have gone 
out of us as a people if we ever let the 
remaining wilderness be destroyed, if we ever 
permit the last virgin forest to be turned 

into comic books and plastic cigarette cases, 

if we drive the few remaining members of the 
wild species into zoos or to extinction, if 

we pollute the last clean air and dirty the last 
clean stream and push our paved roads through 
the last of the silence so that never again 
will Canadians be free in their own country 

from the noise, the exhausts, the stinks of 
human and automotive wastes, and so that 

never again can we have the chance to see 
ourselves single, separate, vertical, and 
individual in the world, part of the environment 
of trees and rocks and soil, brother to the 
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b-5-7 Land in its Natural State (Cont dia) 


other animals and part of their natural world 
and competent to belong to it.” 


The impact of the gas pipeline will be minor 
compared to the Highway, oil pipeline, hydro 
transmission lines etc. which will follow. 
The recreational role of northern lands is 
expected to be great and development will 
conflict with this use particularly on the 
unique Yukon coastal plain, the north 
Porcupine River, the Old Crow Flats, and the 
west side of the Delta at the base of the 
Richardson Mountains. Land use planning is 
the only recourse to guarantee our 
responsibility to future generations to 
maintain land in its natural state. The 
impact of the Arctic Gas project on land 

in its natural state is negative. 


b-5-8 Total and Cumulative Impact 


- The total and cumulative long term impact will Vol. 47 
be greater than the sum of the individual 6263-6275 
impacts, according to Dr. McTaggart-—Cowan. 
Because of the complexities of nature, and 
peoples' lives one cannot foresee all the 
effects. Chain reactions are easy to start. 

For example, a change in the caribou affects 

all those other animals, including man, who 
depend on them. The gas pipeline would be 
followed by others (Beaufort Sea Oil, gas 
plants, highways etc.) and we would get 
"destruction by insignificant increment". 
Therefore, a comprehensive land use plan for 
the Yukon and N.W.T. is necessary. On this 
project, rules will be bent to get the job 

done and hence cause environmental damage. 
Without a clear and responsible authority, 
unforeseen impacts will go unchecked. 

Before the pipeline is approved, a comprehensive; 
land use plan and objectives must be prepared 
Otherwise destruction similar to that following 
Canada's railroads into the west would develop. 
Were the problems of native claims, the buffalo, 
the vast grass lands, etc., dealt with 

properly? 


- The Judge asked the Board's opinion on looping Vol. 46 
and other corridor developments referred to in 6096-6101 
the Guidelines (1972). According to previous 
evidence by Mr. Horte looping could begin 
within 4 years of the original construction. 

Mr. Templeton emphasized that the Board's 
analysis did not consider this. The impact of 
looping would probably be similar to the initial 
construction. 


= The Board's view was that there was insufficient Vol. 48 
information on looping to do an impact assess- 6441-6449 
ment. Mr. Templeton pointed out that despite 
several letters to the Prime Minister and others 
no studies were ever made to justify a corridor 
concept. A similar situation was described 
relative to the highway. The acceptance of one 
facility in a corridor would imply acceptance 
of a multi-facility corridor. This would have a 
serious effect - particularly in the northern 
Yukon - and should not be accepted until it 
is properly studied. The inevitability of 
looping, a hot oil line, etc., should not be 
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b-5-8 Total and Cumulative Impact (Cont'd.) 
————_-~ =o oe ni Sumutative Impact 


accepted. If looping is an integral part of 
this pipeline, insufficient evidence is 
available to make an environmental impact 
assessment. 


b-6 Existing Framework for Environmental Protection 
rer OF environmental Protection 
b-6-1 Introduction 


- The applicant must give commitments, not Vol. 47 
assurances, if a proper environmental assessment 6280-6285 
is to be made, according to Mr. Templeton. In 
ches Noth them lawaennt anything can go wrong, it wil 
will gowrong" particularly applies. The EPB 
agreed that the pipeline could be built with an 
acceptable degree of environmental change. 

However, it did not think it likely that such 
change would be restricted to their definition of 
acceptable. Therefore, it began addressing those 
laws, regulations, duties and responsibilities of 
the applicant, the government and the public 
required to control the environmental degradation 
to an acceptable amount. 


b-6-2 Applicant 


- Although the applicant has demonstrated an Voll. @7/ 
awareness of the environment, this has not been 6285-6298 
translated into environmental regulations, 
according to Mr. Templeton. This is demonstrated 
in the lack of specific regulations for aircraft 
flights, fuel handling, wharf construction and 
off right-of-way activities. Time will be 
required to develop these regulations and 
communicate them to prime and sub-contractors 
and unions. The applicant's exhibits are 
lacking. They say "can" rather than "will", 

"in general", "where necessary". The good will 
of the applicant and his contractors isn't 
sufficient particularly in the North. Similarly, 
environmental training of personnel is promised. 
Manuals and training must be available now if 
the proposed schedule is to be met. 


b-6-3 Government 


- Forty-four existing laws and regulations that Vol. 48 
will apply to this project were listed by 6315 —6327 
Mr. Craik, and in his view, they are unlikely 
to be effective in controlling a project of this 
scale. Using the time required to develop the 
existing land use regulations as an example, 

(2 years and 20 drafts) he emphasized that there 
was insufficient time to develop new laws. His 
assessment of past performance of the various 
departments led him to the conclusion that 
existing penalties do not act as deterrents. 
This situation is aggrevated by the development 
and environment conflicts within D.I.A.N.D., 

and the little-defined D.O.E. responsibilities 
in the Territories. The present government 
framework is incapable of ensuring environmental 
protection on this size of project. The 
authority must be drawn together for proper 
control of the pipeline. 


iy 


b-6-4 Public 


A formal independent body to carry out a continuing 


assessment and public reporting of the envir- 
onmental aspect of this project is required, 
according to Dr. Wilimoysky, to assure public 
accountability. 


Recommendations 


b-7-1 Applicant 


b-7-l(a) Introduction 


- Before granting of a right-of-way permit 
Mr. Templeton urged that the applicant must: 
(1) submit detailed plans showing it will 
protect the environment, (2) specify its 
formal environmental training program and, 
(3) demonstrate that supervision and 
accountability for environmental protection 
measures will be through the same person 
who supervises the engineering and economic 
aspects. 


b-7-1(b) Applicant's Plans and Specifications 


- The applicant should be required to produce 
according to Dr. Wilimovsky, detailed 
contingency plans for (1) fires, (2) toxic 
spills, (3) rupture of the pipeline in 
summer, (4) aircraft control mechanisms 
(wath DIO.D..;, ete.) (>) dusposalmorecesit 
fluids, (6) snow road failures and 
(7) delays caused by early breakup of later 
freeze up. 


b-7-l(c) Applicant's Environmental Training 


- The applicant should be required to table its 
environmental training schedule and course 
details, according to Mr. Gourdeau. Noting 
that most of the environmental damage results 
from the procedures of the project personnel, 
it was suggested that training be keyed to 
five levels according to the employees' 
damage potential: (1) mainline workers, 
supervisors and camp builders, (2) supply 
and logistics teams, (3) senior 
administrative personnel, (4) inspectors and 
(5) operations and maintenance staff. 
Development of such a program could take up 
to one year. 


b-7-1(d) Applicant's Environmental Supervision 


- The applicant must be responsible for 
environmental protection through the same 
office that is responsible for engineering 
and economic management of the project, 
according to Mr. Gourdeau. The inspectors 
must be incorporated into all levels and 
specializations. This balance must exist 
throughout the program down to the small 
scale local activities. 


b-7-2 Government 


b-7-2(a) Introduction 
- The Mackenzie Valley Highway was cited by 
Mr. Templeton as an example of poor 
environmental performance by government. He 
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b-7-2(a) Introduction (Cont'd.) 
recommended (1) a land use plan be prepared 
for the western arctic, (2) an environmental 
training and inspection system be established 
and, (3) a single agency be developed to 
implement an environmental code. 
b-7-2(b) Land Use Planning 
- A long range land use plan is required now, Vol. 48 
before piecemeal degradation limits future 6346-6353 


options, according to Dr. Bliss. Sufficient 
data is available now. The plan, developed 

by an inter-disciplinary group of recognized 
experts, should be produced by the Federal 
Government in co-operation with the Territorial 
Governments. It would consider northern limits 
for agriculture, forestry and wildlife species, 
reflect recreational and scenic values and 
include land in its natural state, National 

and Territorial Parks, areas of mining, hydro 
and petroleum development. 


b-7-2(c) Environmental Training and Supervision 
ER ee eo ng eaneeOUP eaves LOM 


- The first responsibility of the single Vol. 48 
controlling agency of government should be the 6354-6356 
establishment of a rigorous training program, 
according to Mr. Gourdeau. It would be mandatory 
for all government inspectors and could possibly 
parallel the applicant's program. It would 
include project appreciation, laws, procedures, 
and the proposed code. 


b-7-2(d) Government Agency 


- The EPB recommended the establishment of a Vol. 48 
Single control agency and a code, as 6357—=6372 
described by Mr. Craik, because of the scale, 
timing and complexity of the project. This 
agency would be established by law for this 
particular project only to enforce all 
existing regulations and the proposed code. 

It would consist of authorized officers 
(inspectors ) reporting to the agency director 
would would be responsible to a Cabinet 
Minister. The agency would have the power to 
suspend activity. Its structure would 
parallel that of the applicant and it would: 
(1) approve preliminary designs (180 day 
assessment period), (2) approve detailed 
working schedules and (3) approve field 
designs. It would issue a notice to proceed 
for each aspect of construction subject to a 
90 day review period. 


- Government regulations in a form similar to 
the EPB code, and drafted specifically for 
this project, are necessary. This is the 
basic tool to ensure environmental protection. 


- Mr. Craik, in answer to the Judge's questions, 
acknowledged that, south of 60°, negotiation 
with the provinces would be necessary if the 
agency were to have jurisdiction there. The 
NEB could be the agency, as suggested 
previously by Mr. Horte, if it drew on 
personnel from other departments. It was 
Mr (Craik se opeunvonethateD.OsheeShoOuldsbpe 
granted more and more authority in the North. 
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Public 


An independent, objective reporting by a small 


environmental auditor group of high stature 
individuals was recommended by the EPB and 
described by Dr. Wilimovsky. 


not intrude on the government's role. 


Environmental Code 


Introduction 


An environmental code must be adopted before the 
project is approved, according to Mr. Templeton. 
Recognizing the timing problems this imposes, 
the EPB prepared a 'first draft' of such a code 
which is Volume 2 of their final report series. 
It was prepared by 13 engineers and ecologists 
and spells out project performance requirements 
in detail under the following headings: * 


Environmental Training and Briefing of Staff 


Antiqiuties and Historic Sites 
Aesthetics 
Fishing, Hunting, Trapping 


Harassment of Wildlife by Equipment and 
Aircraft 


Zone and Operation Restrictions 
Fish Habitats 

Clearing 

Material Borrow and Handling 
Access 

Winter Road Construction 
Stream and River Crossings 
Drainage and Erosion Control 
Drainage and Control 
Explosives 

Fire Contingency Plan 


Fuel Storage and Handling 


Termination of Use of Temporary Facilities and 


Restoration 


* 
Author's Note: 


It would have no 
line function in the regulatory agency and would 
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6373-6374 


Vol. 48 
6374-6381 


Vol. 48 
6381-6385 


6385-6387 
6387-6388 


6388 


6388-6391 
63oH 

689556596 
6396-6399 
6399-6400 
6400-6402 
6402-6406 
6406-6407 
6407-6410 
6407-6410 
6413-6416 
6416-6417 


6417-6420 


6420-6422 


The sections of the code were read into the record (either in full 


or in summary) from the EPB Vol. 


Iie, UkSy Savehe 


: 2 - Towards an Environmental Code. 
: repeated in this summary. However, it is important 
that this be reviewed in detail either directly from the EPB 


publication or by reference to the relevant pages noted in Vol. 48 
of the transcripts. 


nS 


TRANSCRIPT 
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b-9 Timing, Effort and Urgency of Establishing Regulatory 
Agenc 
- The Normandy landing i i j MRS 
g 1S analogous to this project, 6423-6436 


according to Mr. Templeton. The planning and 
control mechanisms can't be set in motion after 
the project is approved. A well disciplined 
organization under one supreme commander is 
required to control the activities. DAI DN AINSI Gp 
D.O.E., N.E.B. and E.M.R. each have their own 
hopes and unique staff which must be blended 
into one agency by a political decision by 
government. This could take 6 months to a year. 
Add to that 2 to 6 months to second senior 
Management, another 2 to 6 months to obtain 
senior technical people, familiarization time, 

6 or more months to update the code and the 
urgency of the matter can be appreciated. The 
agency must start now so that it is operating 
efficiently by the time the Inquiry rulings 

are made. The applicant will soon be making 
important decisions on equipment and scheduling 
that will affect the environmental impact, and 
these decisions must be influenced by the 
controlling agency. Two immediately important 
agency responsibilities are: (1) development 
of the timing of basic decision points on a 
critical path chart so that impact can in fact 
be controlled by such things as equipment types 
purchased, crew sizes, etcl, and, (2) 
preparation of detailed specifications and 
trained staff so that shutdown powers are rarely 
used. Exercising such powers could cause more 
environmental damage than they prevent. 


- This Inquiry has the option to say 'no pipeline’ 
or no pipeline until the land claims are 
settled, according to Mr. Templeton. 


- Government bureaucrats (not elected officials) 
should be required to appear at the Inquiry 
to outline what the government plans to do. 
This is as important as what the applicant plans 
to do. As things now stand both the applicants 
and government's actions are variables and 
there is no other forum to question these actions. 
The EPB made assumptions but questions which must 
be answered by the government include: (1) What 
authority do the various departments have?, 
(2) Will a single control agency be set up? 
How long will it take to do so?, (3) Have 
departmental inspection roles been defined?, 
What are they?, (4) What staffing is planned?, 
(5) Can Cabinet transfer authority from various 
departments to a single agency or department?, 
(6) Is legislation necessary to form a new 
agency with real regulatory powers?, (7) How 
long would it take to set up such an agency? 
(8) Will an environmental code be established and 
enforced?, (9) How long will it take to approve 
such a code?, (10) Is long range Territorial 
land use planning the responsibility of D.I.A.N.D.?, 
(11) What effort is currently being expended on 
such a plan? 
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b-10 Summary 


- A government mechanism to approve the applicant's plans 
as they are developed and a public monitoring group 
are required, according to Mr. Templeton. The EPB's 
recommendations are contained in Volumes 1, 2 and 3 
of their final report series. These cover three 
levels 


(1) Policy Level: a) a single agency to administer 
all laws of this project, 


b) an environmental code, 
c) an independent auditor group, 


d) a land use plan, and 


e) settlement of native land claims. 


(2) General Level: 1) The Cross Delta, Fort Simpson 
and looping aspects should be 
deleted from consideration at 
this time since there is 
insufficient information, 


2) the EPB Volume 2 be incorporated 


into an environmental code, 


3) the gas not be chilled below 
freezing south of Willowlake 
River. 


(3) Site Specific Level: 1) The recommendations shown 


in EPB Volume 3 be 
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Vol. 48 
6436-6450 


incorporated into the project 


control mechanisms. 


The project is environmentally acceptable to the Board 
subject to the conditions outlined in the code. This 
does not infer that the damage will be acceptable since 
enforcement procedures by the government and applicant 
are unknown. 


- The Judge questioned Mr. Templeton on the Board's 
position after pointing out Mr. Horte's statement of 
May 24th indicating that Arctic Gas felt that the NEB 
should be the single agency to control the project. 
Mr. Templeton explained that the pipeline is only 


acceptable under certain conditions such as (1) controls 


by government and applicant, (2) a general land use 
plan upon which to build and, (3) the settlement of 
land claims before the pipeline begins. 


(c) Socio-Economic 
c-l Land and Northern Peoples 


The land-man relationship for native peoples provides 
the cornerstone to their culture and is an integral 
part of their sense of being, according to 

Mr. Gourdeau. It underlies their reactions to life 
and philosophy of existence. It is not limited to 
the economic use of the land. The pipeline related 
employment could provide a supplement to the bush 
related income for those people living in the smaller 
communities. For those in the larger communities 
whose day to day relationship to the land is not as 
intense, the number of job opportunities filled by 
natives could be significant if an employment scheme 
Such as Panarctic's is any indication. Those who 


Wonks. 217/ 
6275-6280 


Vol. 47 
6240-6258 
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c-l Land and Northern ReODNe Sm (GOnt lds) 


are younger than 30 will find it difficult to return 
to hunting/trapping. Those who are older than 30 
will probably have limited participation and will 
suffer because of their small income compared to 
those working on the pipeline. 


Archaeological evidence obtained as part of the 
construction should remain in the North. The 
reaction of the native people to the Pipeline must 
be understood in light of the following: 

(1) ownership of the land has not been questioned 
before and only recently have native peoples 
realized that outsiders could limit their use of 
the land, (2) the dominance of outsiders is 
apparent and land - the nativeg Only possession - 
is taken away or its ownership is being questioned; 
(3) the awareness of natives has been highlighted 
by the Alaskan settlement and the agreement in 
principle in Quebec, and (4) the Nishga Case on 
aboriginal rights has come to the forefront. 


Settlement of land claims will be the determining 
factor in the pipeline impact. If no settlement 
or a poor settlement is reached, a negative impact 
can be predicted similiar to James Bay where natives 
baycotted the project. A positive impact can be 
predicted if the land claims are settled, the 
company abides by its promises on recruitment etc., 
and the government gives some responsibility to 
natives in a supervisory function of the natural 
environment and community services, GIOCHI), Geelo 
are given benefits. 


Time is required to allow the northern culture to 
evolve or cultural genocide will result. Natives 
must be able to participate without the loss of 
their cultural identity. This is an integral part 
of northern development and is to the benefit of all 
Canada. If this does not happen, and the only 
profit is from salaries, the native culture will 
disintegrate. 


- The Judge questioned Mr. Gourdeau on the Native Vode 407, 
boycott of the James Bay project. This was done 6259-6262 
as an act of solidarity to protest the land claims 
agreement, according to Mr. Gourdeau. He went on 
to explain the problems with the agreement and the 
native situation in New Quebec. 


(ad) Miscellaneous 
G=1 EPB Funding and Cost 


im The Board's funding has come from the pipeline Vol. 46 
Proponents - either Arctic Gas or its predecessors, 6088-6090 
since 1970. The $3 million expended to date have 
been used to finance the work the Board decides is 
necessary independent of its sponsor. 
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TOPIC: Environment Protection Board 
DATE: September 24 and 25, 1975 in Yellowknife. 


WITNESSES: EPB panel member (recalled) to deal with Phase I 
evidence only. 


- C.H. Templeton: President, Templeton Engineering and Chairman 
of the Environment Protection Board (EPB) 


HIGHLIGHTS TRANSCRIPT 
“2 a ail REFERENCE 
A. Technical/Engineering 

- nil 


B. Environmental 
b-l Developing Terms and Conditions 


- The EPB Code was developed because the Board Vol. 68 
realized that one had to be specific when dealing 10223-10230 
with pipeline companies and contractors and their 
contracts and specifications, according to 
Mr. Templeton in cross-examination by Commission 
Counsel. The code was written for the people in 
the field who would have to use it, in language 
they would understand. A social code should be 
developed as well. The title "Towards an 
Environmental Code" was chosen because the Board 
realized that it was not final - but it should be 
considered as a first draft for the Inquiry to 
work from. Specific terms and conditions should 
be developed now. The code should be a 'performance 
code' and not a detailed explanation of how to do 
the work. Site specific information could be 
supplementary to the code such as is contained 
in the EPB atlas. 


- Each participant should list their terms and Wels OY) 
conditions for phase one and these should be LO 231-0238 
argued before the Inquiry so that it becomes 
clear what specifically is going to be done, 
according to Mr. Templeton. Environmental problems Wks Gs 
are complex and are not conducive to breakdown 10186-10187 
into 4 phases. 


b-2 Regulatory Agenc 


- One agency with the expertise from all departments WoL o (Es 
of government should be formed and designed so 10193-10202 
that it would self destruct at the end of 
construction, according to Mr. Templeton in 
cross~examination by ITC/COPE. Looping and an 
Oil pipeline would be other projects and shouldn't 
be of concern to the agency. The NEB may have 
environmental and social expertise sometime in 
the future to handle such projects. The agency 
should report to a Cabinet Minister and a small 
environmental auditing group should be formed 
to report to the public on the performance of 
the pipeline company and the regulatory agency. 


< ee sees ws ee 
Note: Summary #9 incorporated the EPB's evidence in chief only. 


This and subsequent sup i 
: F plements will cover t = 
examination of the EPB panel members. a ane 
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b-2 Regulatory Agency (Cont'd) 


The Judge outlined his understanding of the powers 
of the inspectors in Alaska to shut down the 
Alyeska work under the authority of the Department 
of the Interior. Mr. Templeton pointed out that 
the fragmentation of authority between departments 
in Canada makes a similar approach impractical. 

A single agency in Canada is the only way. 


An agency for North of 60° and another one for 
South of 60° may be required because of the way 
the laws are set up, according to Mr. Templeton in 
cross-examination by Arctic Gas. A single agency 
for both would be preferable. 


The regulatory agency should report through a 
Minister rather than to a Minister, ina way similar 
to the NEB, according to Mr. Templeton in cross- 
examination by Commission Counsel. The Agency 
should be located where the pipeline company is 
located. 


b-3 Enforcement 


Monetary controls should be placed on the contractor 
to compel compliance with regulations, according to 
Mr. Templeton in cross-examination by the NWT Indian 
Brotherhood/Métis Association. Shuting a project 
down is difficult and could lead to environmental 
damage. A performance bond equal to one percent 

of the cost of the project should be posted with 

the regulatory body. This would act as a deterrent. 
The existing regulatory agency would prevent the 
company from passing the cost of bonding on to the 
consumer. 


The administration of a performance bond to enforce 
compliance was questioned by Arctic Gas. The 
problem would be to assess the monetary value of 
irreplaceable damage to the environment. 


b-4 Miscellaneous 


The role and involvement of Drs. Thompson and Adam 
and the commitment of the EPB to the contents of 
their reports was questioned by Arctic Gas in 
cross-examination. 


No attempt was made to silence the EPB by changing 
their terms of reference, according to Mr. Templeton 
in cross-examination by Foothills. 
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TOPIC: Environment Protection Board 
Cross-examination of Dr. Adam on Phase I Evidence 
DATE: October 15, 1975 in Yellowknife 
WITNESS: EPB witness: 
Dr. K. Adam: Associate Professor of Civil 
Engineering, University of Manitoba. 
HIGHLIGHTS: TRANSCRIPT 
<= eT REFERENCE 
ee Engineering/Technical 
a-l Frost Heave 
- Chilling of the pipeline should stop near the Wisile 7% 


Willowlake River, according to Dr. Adam when 
asked by the Judge to comment on the apparent 
discrepancies between Dr. Peter Williams' 
evidence (see Summary #35) and the views held 

by Arctic Gas. Dr. Adam said he concurred with 
Dr. Williams' views although in his view it 
wasn't an issue "on which the project hangs". 

It is a matter of trade-offs between the unknown 
dangers of frost heave in discontinious perma- 
frost and the known problems associated with thaw 
settlement. From an environment viewpoint, the 
"worst case" of settlement is better than a 
“worst case" of frost heave. Based on the 
available drill hole information (quoted by 

Dr. Adam) the chilling should stop in the 
Willowlake River area. If there were a frost 
heave problem north of there Arctic Gas would 
have the option of simply shutting down the 
chillers. Dr. Adam said he agreed that the shut- 
off pressures have been underestimated by Arctic 
Gas and NES although there is some doubt that 
they are as high as the laboratory results quoted 
by Dr. Williams. 


Although the view that NES has underestimated the 
magnitude of the pulling forces is shared by 
himself and independent test labs, this has not 
been discussed by the EPB, according to Dr. Adam 
in cross-examination by Arctic Gas. The view 
was reinforced after looking at the results of 
the Calgary Test Site. The application of loads 
had little effect on heave. The concept of 
separating pore water volume expansion and ice 
lens formation also is questionable. These two 
doubts were discussed with the chairman of the 
Environment Protection Board (EPB). 


The bore hole information made up from the 1200 
to 1300 hole logs that have been recently made 
available from the Mackenzie Highway work, 
reinforce the EPB's view that chilling should 
stop where they have recommended, according to 
Dr. Adam in cross-examination by Arctic Gas. 
Arctic Gas suggested that there are six other 
factors which must also be considered: (1) the 
aerial distribution of permafrost, (2) the 
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a-l Frost Heave (Contd) 


permafrost depth and ice content, (3) the frost 
susceptability of the unfrozen soil, (4) the 
pipe-soil interaction, (5) the stability of 
slopes and (6) the drainage and erosion control 


problems in thawing as Opposed the freezing soils. 


Dr. Adam maintained that enough information on 
these six points was available for the EPB to 
make their recommendations from an environmental 
point of view. The fifth point was not studied 
in detail. 


a-2 Snow Roads 


- The EPB criticism (with respect to snow roads) 
that the work wasn't scheduled to start early 
enough, was based on a different construction 
schedule than CAGPL now proposes, according to 
Dr. Adam in cross-examination by Arctic Gas. 

The more recent schedule rectifies this problem. 


Environmental 
nil 

Socio-Economic 
ele 

Miscellaneous 

- The cross-examination of Dr. Adam was interrupted 
so that Arctic Gas could put forward its rebuttal 


evidence on frost heave. The cross-examination 
will continue when Dr. Adam returns in Phase II. 
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TOPIC: Phase II and III: Impact of the Proposed Pipeline and 
Mackenzie Corridor Development on the Physical and 
Living Environment. 


Cross-examination of the Environment Protection Board 
CLOSS = exe neeOe e 


DATE: January 12, l3,and.14,.1976 an Yellowknife. 


WITNESSES: Panel representing the Environment Protection Board 


(EPB) 
Mr. C.H. Templeton: President, Templeton Engineering 
and Chairman of the Environmental 
Protection Board (EPB). 
Dre, the, iI sie Professor of Botany, University of 
Alberta. 
Dr. I. McTaggart Cowan: Professor of Zoology, University 
of British Columbia (U.B.C.) 
Mae Sy Wiewn Caccliekcs Consulting Engineer and M.P.P. 
(Manitoba). 
Dr. N.J. Wilimovsky: Professor of Faculty of Graduate 
Studies, Institute of Resource 
Ecology and Curator of Fishes, U.B.C. 
Mr. E. Gourdeau: Consultant (Forestry and Economics 
and guest lecturer at Laval and 
Sir George Williams University. 
Diz. Kee Adami: Associate Professor of Civil 
Engineering, University of Manitoba. 
D.S.S. Thomson: Department of Civil Engineering, 
University of Alberta. 
HIGHLIGHTS TRANSCRIPT 
REFERENCE 
A. Technical/Engineering 
a-l Chilled Pipeline 
= The drainage problems relating to the use of a Werks IkO7 
chilled gas pipeline have not been satisfactorily 16339-16340 


solved, according to Dr. Adam in cross-examination by 16346-16354 
CARC. The insulated culvert idea for handling 

subsurface drainage won't work. The whole problem 

could be alleviated somewhat by changing the point of 

chilling cut-off. 


B. Environmental 


b-1 Impact - General 


- Six assumptions on which the EPB based its prediction Vol. 107 
of impacts, according to Mr. Templeton in cross- 16365-16369 
examination by ITC/COPE, were: (1) the pipeline will 16376-16378 
be built as the engineers say it can, (2) the engineers 
mitigative measures can adequately deal with any 
techical problems that may arise, (3) the pipeline 
employees can be controlled as Arctic Gas says they can, 
(4) the pipeline will be built in isolation from a 
road across the north slope, (5) the project can be 
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stopped for compelling environmental reasons and 
(6) the government can regulate the project as 
suggested. 
The EPB used the best environmental assessment Wonka 7 
technique considering the time available and the 16352-16359 


general lack of data, according to Dr. Wilimovsky in 
answer to CARC's reference to Dr. Banfield's general 
criticism of the EPB approach. Dr. McTaggart-Cowan 
pointed out that the EPB used all the data that was 
available to Banfield and others. Mr. Templeton pointed 
out that a more quantitative assessment wasn't possible 
because of the lack of data. Arctic Gas' work was 


also, therefore, a subjective evaluation. In cross- 

examination by ITC/COPE, Dr. McTaggart-Cowan explained Vol. 107 
how the work had to start with baseline data and 16388-16491 
"opening" experiments. The EPB work was an independent 


assessment and wasn't a criticism of the CAGSL work. 
Different conclusions were reached in places because 
of subjective evaluations. There are many areas of 
disagreement. 


The cumulative impacts of developments such as an oil Vol. 107 
Pipeline, road etc. were not studied by the EPB but 16305-16311 
are of great concern, according to Mr. Templeton in 
cross-examination by CARC. The EPB is adamantly 

opposed to both an oil pipeline and a road. One of the 

terms and conditions of a gas pipeline should be that 

they are prohibited. Dr. Bliss described a tentative 

attempt to quantify impacts which lead to a slight 

favouring of the coastal route. Mr. Templeton said 

that the Board opposed any corridor along the North 

Slope of the Yukon and across the Interior. 


The cumulative effect of impacts makes the time Vol. 108 
interval before looping is permitted critical, accord- 16533-16555 
ing to the panel in cross-examination by Commission 

Counsel. Areas of particular concern are: (1) drainage 
disruption, (2) wetland areas and the Ramparts River 

area, and (3) caribou herd expansion into the Mackenzie 

Valley. The monitoring of the first pipeline would 

pin-point areas of concern so that recovery time could 

be assessed for subsequent development. A new project 

like an oil pipeline would require a new right-of-way 

and therefore would require a new assessment. 

Dr. Wilimovsky explained his relative impact rating of 

oil and gas pipelines and highways. Dr. Thomson 

suggested that the gas pipeline will be the ultimate 
experiment. In conclusion Mr. Templeton said that if 

looping will occur, the project description is inadequate 

and should be rejected. The next project shouldn't 

occur for about 10 years. 


The further work that is required to make better WOlbg LOY 
environmental impact predictions was described by the 16674-16689 
panel in cross-examination by Commission Counsel. 

Such work should include: (1) tundra stripping, 

(2) field experiments on revegetating a high ice 

content slope, (3) assessment of the route assuming 

failure of stated policy, (4) impact on birds in 

the Delta area, (5) field experiments on slide 

stabilization, (6) continuation of work on frost heave, 

(7) testing of snow roads on an operating pipeline 

spread, (8) further investigation of drainage across 

the frost bulb and (9) assessment of whether the 

company can meet all the commitments it has made 


(i.e. unions, aircraft restrictions etc.) Mr. Templeton 
pointed out that the Cross Delta assessment was WOdLs IMOs) 
deficient in that: (1) it doesn't specify the 16602-16604 


controls to be placed on personnel and their 
activities, (2) it doesn't mention native use of the 
Delta area, (3) there is no assessment of a major oil 
spill in the Delta and (4) there is no assessment of 
the effects of a cold pipeline in unfrozen areas. 
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b-2 Corridor and Routing 
- The Arctic Gas route (prior to the Cross-Delta and Vols OF 
Fort Simpson changes) was conditionally acceptable, 16283-16288 


according to Mr. Templeton in cross-examination by 

CARC. The over-riding problem is the possibility of 

gas discoveries along the coastal areas west of the 

Delta which would lead to a line along the coast anyway. 

If this wasn't likely, the Board tends to favour the 

interior route. During cross-examination by the Vol. 108 
Council for Yukon Indians, the Judge said that the 16437-16440 
pipeline guidelines contemplate a corridor development 

so if there were potential discovery areas and possible 
developments such as a sea terminal and LNG plant on 

the coast they would affect the corridor decision. 


- The routing preferences from an environmental point of Vol. 107 
view, according to Dr. McTaggart-Cowan are, in order, 16288-16305 


(1) the Fairbanks route, (2) the Interior route Wok, loys} 

as proposed or modified to go further south, (3) the 16440-16444 
Coastal route and (4) the Yukon River route. The 16511-16519 
reasons for this selection were explained by comparing 16456-16458 
each route's impact on: (1) sheep, (2) caribou, 16433-16437 


(3) guizziies, (4) fur bearers (5) bids; 6)) me aks by 

and (7) wilderness range. Also assessed in this route 
comparison were: (1) future discoveries, (2) an oil 

pipeline and (3) the Dempster highway. Dr. Wilimovsky 

said that from a purely fisheries viewpoint the coastal 

route was preferable to the interior route if there was 

never to be an oil pipeline. The Judge pointed out that 

this was opposite to the preference of Mr. Walker of 

DOE (fisheries). In cross-examination by Arctic Gas, Vol. 108 
Dr. McTaggart-Cowan said preference for the Fairbanks 16508-16510 
corridor was based on analysis with a Delta supply 

leg and without. 


- The Board's views on routing were summarized during Vols eos 
cross-examination by Arctic Gas as follows: 16522-16532 
(1) Mr. Gourdeau said he was reluctant to comment 
from a social impact standpoint because he wasn't a 
native. From a personal standpoint he thought the 
interior route had merit if it could avoid Old Crow 
Flats, (2) Dr. McTaggart-Cowan preferred the interior 
route, (3) Carson Templeton said he preferred the 
interior route from a purely Canadian viewpoint but 
Alaskan impact considerations decreased this preference, 

(4) Mr. Craik said the most important information 
required for such a decision is unknown, i.e. the 
location of future oil and gas discoveries. 


- The Cross-Delta and Fort Simpson route changes were notVol. 108 


assessed by the EPB according to Mr. Templeton in 16414-16415 
cross-examination by ITC/COPE. Those two changes 16604-16605 
affect half the pipeline so, in effect, the present Woils 1L10)7/ 
prime route is a new pipeline. Irs SILO SHILA 
- The Fort Simpson relocation is in an area of higher Vor Log 
ice content than the original route, according to 16632-16634 


Dr. Adam in cross-examination by CARC. The route as 
now proposed isn't acceptable. A detailed appraisal Wolke maz 


considering pulsas and the chilling cut-off point is Fes dios 03 
needed. 


- The Cross-Delta route environmental impact statement Vol. 107 


isn't adequate, according to Mr. Templeton in cross- TEST3= ESS 
examination by CARC. The EPB does not approve of that 
routing. The specific concerns that Dr. Thomson Wienke ALLOY 


suggested needed investigation are: (1) Shallow Bay 16596-16600 
and (2) permafrost. i 


- A formal motion was presented by the Council for Yukon Vol. 108 
Indians requesting that the Judge hold community 16451-16452 
hearings along the Fairbanks Corridor in the Yukon. Vol. LOS 
Commission Counsel suggested that the argument on the 16726-16736 
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motion be deferred until March. The Judge agreed. 
b-3 Land Use Planning 
- The reasons a land use plan is required before a Vol. 108 


pipeline is approved were explained by Mr. Templeton 16555-16575 
and the rest of the panel in cross-examination by 
Commission Counsel. As the plan is developed, judgements 
would have to be made on government priorities. For 
example, a corridor type of development should not be 
allowed in the northern Yukon. A Pipeline before a 

plan would pre-empt the planning process. The selection 
of a corridor is a fundamental planning function. 

Things must be thought through ahead of time. The 

plan would permit pacing of development and preservation 
of certain parts of the biological environment. The 

plan does not have to be static. The Arctic Land Use 
Planning Unit has existed in government for years but 

it hasn't established the necessary general overview. 

The Canadian Land Use Inventory could be applied in the 
north for planning. Certain areas should be set aside 
for no development and in other areas only limited 
development-related activities should be permitted - 

such as pipelines, etc., that go through National Parks. 


- The items that need to be considered in developing a Vor 109 
land use plan were outlined by Mr. Templeton and 16583-16590 
Dr. McTaggart-Cowan. They include: native land 
claims, transportation/pipeline corridors, community 
expansion, mining and petroleum leases, park areas, 
potential hydro electric developments, special wildlife 
areas, IBP sites, etc. In 1972 the EPB recommended 
to the government that a plan be prepared. No results 
were forthcoming. 


b-4 Snow Roads 


- There is no reason to believe that snow roads won't Wolk.  350)7/ 
work, according to Dr. Adam in cross-examination by 16350-16352 
CARC. There is some concern, however, about the 


reaction of high ice content subsoils (such as exist 

along the North Slope), amounts of snow, snow harvesting, 

snow making and the impact of snow fencing. The Judge 

referred to Commissioner Parker's statement that snow Vol. 107 
roads are unproven. Dr. Adam pointed out that there 16359-16364 
is often confusion between snow roads and winter roads. 

Generally, the proposed snow road technique is viable. 

If the roads can be built, they can be used. The 

problem is in building them. 


- Historically, snow road construction can start with Wo s IOS: 
about 200 degree days, according to Dr. Adam in 16480-16491 
cross-examination by Foothills. The first mile or 
so of road would take 5 to 7 days to build, and 
pipeline work could start as soon as enough snow 
road was in place. The proposed wheel loadings are 
twice what has been used previously but test site 
simulated traffic has demonstrated that this loading 
is possible. Hauling could start at about 1,000 
degree days although there may be problems with river 
crossings and on peatlands south of Fort Simpson that 
early. 


- Short-term observation and reviews of papers and WIL  ALOEs 
reports lead to optimism regarding the use of snow 16496-16499 
roads, according to Dr. Adam in cross-examination by 
Arctic Gas. They are not operationally proven and 
perhaps should be on a pipeline spread now operating. 

Three recommendations for snow roads are: (1) only 
compacted or ice cap roads should be considered adequate, 
(2) plans for all roads should be filed one year prior 
to use and (3) there must be adequate inspection and 
enforcement of regulations. 
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b-5 Terrain 


- Thaw settlement is of environmental concern because Vol. 108 
it leads to drainage disruption and erosion, according 16499-16506 
to Dr. Adam in cross-examination by Arctic Gas. A 
"major" impact would be when more than 5% of the route 
(on a regional basis) had depressions greater than 
two feet. This was a subjective judgement. 


—-~ The main terrain concerns, according to Dr. Adam in Vol. 109 
cross-examination by Commission Counsel, are: 16634-16648 
(1) changes in aquatic habitat, (2) changes in wild- 
life habitat, (3) aesthetics and (4) project integrity. 

Also of concern, according to the panel, are: 

(1) siltation, (2) sequential developments, (3) stabil- 
ization of ice-rich slopes, (4) continued re-entry 

and (5) the overall aesthetic consequences of the project 
and the pattern this project would set for subsequent 
events. 


b-6 Revegetation 


- The difference between the two applicants in their Vol. 108 
use of (a) native species and natural landraces 16506-16508 
(Foothills) and (b) agronomics with native species 
(Arctic Gas) results from the different requirements 
of each project and the background of the consultants, 
according to Dr. Bliss in cross-examination by Arctic 
Gas. Arctic Gas has extensive portions in the tundra 
where agronomics give the rapid plant cover that cannot 
be provided by native species. 


b-7 Wilderness 


- The bulk of the North Slope should be preserved as Vol. 109 
wilderness, according to Dr. Bliss in cross-examination16648-16674 
by Commission Counsel. The Judge noted that pipeline 
guideline #4 makes provision for setting aside areas 
and described the areas that have been suggested before 
the Inquiry as warranting such attention. Dr. McTaggart- 

Cowan said there was no trade-off for the North Slope 
and that is the reason the Canadian Arctic Wildlife 
Range is so important. The problem is that there is 
no land use plan to control activity. 


- The panel agreed with the Judge's statement that Works ALLOY 
wilderness has a higher order of value than the 16714-16717 
(money) market recognizes, and noted that it is 
almost impossible to quantify wilderness values. 


b-8 Game Management 


= Tilers’ Arctic Gas approach to such things as the effect Vol. 107 
of flights on wildlife are "rough cut tests" which UG ISIS—1HBsw) 
should be adequate to design mitigative measures, 


according to Dr. McTaggart-Cowan in cross-examination 
by CARC. 


- The figures on game and fish harvesting in the N.W.T. Vol. 108 
as reported in an*Environmental-Social Program 16415-16419 
report should be considered as very minimum figures 
and shouldn't be regarded as representative of actual 
use, according to Mr. Gourdeau in cross-examination by 
the N.W.T. Indian Brotherhood/Métis Association. Even 
these minimum figures show that resource use is significant. 
There is no indication of an absolute decrease in 
people's dependence on the land, but due to the in- 
creasing population and southern influence the use has 
changed in degree only. 


* 
Regional Impact of a Northern Gas Pipeline, Vol. 5. 
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- Native peoples have a recognized knowledge of Wheylbes JEON: 
biology and game Management, according to 16458-16460 


Mr. Gourdeau in cross-examination by the CYI. Native 
people have been successfully involved in game 
management in the Fort Chimo area and in the management 
of the reindeer herds. 


- Game management planning is a joint responsibility of Vol. 109 
the public and the proponents of development, 16618-16621 
according to Dr. McTaggart-Cowan in cross-examination 
by Commission Counsel. All forms of hunting except 
for resident trappers, should be banned for two miles 
on each side of the pipeline right-of-way and along 
all roads. The government will be in a position to 
formulate a game management plan only with extensive 
information. The pipeline decision will have to be 
based on available information. 


b-9 Caribou 


- The difference in coastal and interior route prefer- WEL ALO 7/ 
ences among the caribou experts is a legitimate 16401-16406 
difference of professional opinion, according to 
Dr. McTaggart-Cowan in cross-examination by ITC/COPE. 

More information is required on live births and live 
calves-at-heel so that yearling input/animal kill 

relationships can be better understood. The real issue 

in controlling impact is to avoid disturbance of the Vol. 108 
animals wherever they are. The EPB over-flight 16407-16414 
restriction of 2,000 feet would be better than the 

1,000 feet proposed by Arctic Gas. 


- The Fairbanks corridor is preferred from a caribou Wolke ALO: 
zoologist's standpoint, according to Dr. McTaggart- 16420-16432 
Cowan in cross-examination by the CYI. The caribou 
herd could seriously decrease in 10 to 15 years if not 
carefully handled. Historically, herds decrease 
slowly over a large number of years, then collapse 
rapidly. There is insufficient backup data to make 
predictions. The Dempster Highway is of concern and 
tends to counter the preference for the interior route 
Over the coastal route. The interior route is the 
lesser of two evils. 


- Since society makes the decision to build the pipeline Vol. 108 
through politicians, it must take some responsibility 16444-16451 
in managing resources (such as the caribou) and not 
expect the proponent to bear the entire responsibility, 
according to Dr. McTaggart-Cowan in cross-examination 
by the CYI. If damage is traceable to the pipeline, 
the cost of restoration is clearly the pipeline company's 
responsibility. 


- The Porcupine herd has had a history of contact with Vol. 108 
man through native hunting, whalers and the DEW line, 16519-16522 
according to Dr. McTaggart-Cowan in cross-examination 
by Arctic Gas. The pipeline landing strips should 
be off limits to the general public, however, to 
minimize impact. 


b-10 Birds 


- The applicants have not proposed any effective means Vol. 109 
of controlling access to protect birds, etc., accordingl6615-16618 
to Dr. McTaggart-Cowan in cross-examination by 
Commission Counsel. The Canadian Wildlife Service 
is performing that function now. A game management 
plan would be the start of effective controls. 
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b-1l Fish 
-~ More work is required on methanol disposal to Vou, Lov 
ascertain: (1) fish tolerance, (2) disposal effects 16331-16332 


by time of year, according to Dr. Wilimovsky in 
cross-examination by CARC. 


- Fishing by pipeline personnel should be permitted and Vol. 107 


used as a means of getting fisheries data such as 16332-16335 
catch per unit effort, according to Dr. Wilimovsky 16369-16376 
in cross-examination by CARC. Control can be 


exercised by the government and the applicant. The 
proportion of people who would fish would probably 
be limited to those who would fish anyway. Control 
would have to be exercised in areas of domestic fisheries. 


- The four factors that require attention in data Vola 09 
gathering to develop a fish management plan are: 16695-16701 
(1) fish recruits, (2) fish growth, (3) natural death, 
and (4) harvest by man, according to Dr. Wilimovsky 
in cross-examination by Commission Counsel. The 
resource is managed for the benefit of man not the 
resource, and the type of management depends on whether 
the goal is to provide for sport, domestic or commercial 
fisheries. All levels of government should co-operate 
in establishing water quality standards. 


- There are very few places in North America that have VOM OS 
a complete fisheries inventory but, in this case, 16708-16710 
more work should be done in stock size and vulnerability, 
according to Dr. Wilimovsky in answer to the Judge's 


guestion. In cross-examination by Commission Counsel Vol. 107 
and CARC Dr. Wilimovsky said that environmental LO329=1 6331 
standards relating to fisheries (i.e. siltation) shouldVol. 109 
be established. 16689-16695 


b-12 Blasting 


- The three factors which influence fish mortality due Well, ALOE! 
to blasting, according to Dr. Wilimovsky in cross- 16463-16466 
examination by Foothills, are: (1) air bladder of 
the organism, (2) the peak pressure of the explosion, 
(3) the integration of pressure over time and (4) the 
shape of the pressure wave. Blasting under ice can 
increase mortality by 20 to 25%. 


b=erAlncra tte mlaghts 


- The EPB Code (section 14.6) should be amended to limit Vol. 108 
aircraft flights to a minimum of 2,000 feet in all 16455-16456 
cases where caribou are present, according to 16510-16511 
Dr. McTaggart-Cowan in cross-examination by the CYI 
and Arctic Gas. Over-flights should be prohibited 
during periods of caribou aggregation. 


- Flight corridors should be as narrow as possible to Works IKoe) 
reduce overall impacts, according to Dr. McTaggart- TO Cw G oS 
Cowan in cross-examination by Commission Counsel. 

Areas of particular concern are north of Norman Wells, 

the crossing of the Mackenzie and the Delta. Mr. CraikVol. 109 
said that more study is required but it requires 16600-16602 
more effort than the applicants are able to mount. 

It 1S a responsibility of government. 


br14 Regulatory Agency 


- The government and the applicant each have a Vol. 107 
responsibility, and the Code outlines the type of L631 7=16322 
government structure necessary to make sure that 
the applicant lives up to its obligations, according 
to Mr. Templeton in cross-examination by CARC. Mr. Craik 
said there is a tendency to under-rate the planning 
requined to Wead ip tO anprosect wm ELimicmammedenal 
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Government responsibility. The agency should be a 

single authority reporting through one Minister with 

powers and flexibility similar to the NEB or a Crown 
corporation. It should be ready for pre-construction, 
construction and post-construction activities after which the 
responsibilities would revert to the various governments. 


- The applicant hasn't transferred its knowledge into Vol LO 
environmental protection measures, according to 16322-16327 
Mr. Templeton in cross-examination by CARC. There is 
a general lack of synthesis. The work needs to be 
put into a form that a contractor/engineer can under- 
stand. The environmental and social dimensions disrupt 
the highly optimized method of pipeline construction. 

The contractor would have to be held accountable by 
a bond. 


- There should be a front-end charge to pay to rectify Vol. 108 
damages during construction, according to 16452-16455 
Dr. McTaggart-Cowan in cross-examination by the CYI. 

After construction the costs for abandonment would be 
taken into account by the regulatory agency (NEB). 


= WovsicS als Giemil wea wo asigaiolidsihn a single regulatory Woks ALO 
agency but it is possible to recommend a time lag so 16378-16388 
the government force can meet the decision dates, 
according to Mr. Templeton in answer to the Judge's 
questions. There is also need for a public auditor 
group. The work of the Alaskan auditor group established 
under the Arctic Institute of North America was 
explained by Dr. Wilimovsky. Referring to the 
regulatory agency, Mr. Craik pointed out that the 
problem is one of organization, not legislation. The 
problem is the diversification of responsibility. 


- The problems associated with an agency shut-down of Vol. 108 
the project would have to be resolved by the applicant 16474-16476 
and the agency, according to Mr. Templeton in cross- 
examination by Foothills. The agency would have to Worl. IOs 
deal with minor and major route changes. In the 16478-16479 
latter case, a 180 day response period is recommended 
as described in the Code. 


b-15 Environmental Auditor Group 


- The independent environmental auditor group would have Vol. 108 
no line function, according to Mr. Templeton in 16477-16478 
cross-examination by Foothills. It would report 
directly to the public. 


- An outline of the environmental auditor group was Works in@9) 
given by Dr. Wilimovsky in cross-examination by 16590-16596 
Commission Counsel under the headings; implementation, 
purpose, membership, operations and staff, reporting, 
budget, authority and power, time-frame and 
termination. Mr. Templeton stressed that it would Vol. 108 
not be similar to the Alaskan group. The group should 16575-16582 
have 7 to 11 members. 


b-16 Environmental Training and Inspection 


- The qualifications of the project environmental Vol. 108 
inspectors for the pipeline company and the agency 16476-16477 
would be similar but their roles would be quite 
different, according to Mr. Templeton in cross- 


examination by Foothills. The company inspection Well,  iO%: 
people should report to the project manager because 16470-16473 
he has the necessary authority. Backup would be 

provided by head office. The training of workers Vole OS 

On environmental and social matters will be like 16466-16470 


Se€EEINngG Up _almMagjior. Schools district... it takes time. 
The EPB has issued a report on this outlining the 
general strategy. 
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- The applicants have not made the necessary training Vor. abo 
commitments, according to Mr. Templeton in cross- 16605-16611 
examination by Commission Counsel. Mr. Gourdeau 
suggested that an outside organization like Frontier 
College could be used. It would make native 
participation easier. 

b-17 Code 

- The finalized environmental code would outline the Vol. 108 
general performance expected, according to 16480 


Mr. Templeton in cross-examination by Foothills. The 
pipeline company would have to submit plans (including 
contingency plans) for each section. The agency would 
have 180 days to respond. Then the pipeline company 
would submit detailed plans for approval. 


- The EPB Code is a performance code and should be read Vol. 109 
literally for this project, according to Mr. Templeton 16701-16708 
in cross-examination by Commission Counsel. The 16710-16713 
regulatory agency should be left with decision-making 


authority. 


b-18 Termination of the EPB 


- The termination of the Environmental Protection Board Vol. 109 
was announced by Mr. Templeton in a prepared statement 16717-16725 
read to the Inquiry at the end of the Board's evidence 
and cross-examination. 


b-19 Miscellaneous 


- Papers presented at the CARC conference in December Wolke 207 
dealing with Delta development were filed as exhibits. 16281-16282 


- Terrain susceptibility maps requested during Wiel, IbOz 
Mr. Zoltai's appearance were filed as exhibits. 16282 


Socio-Economic 


c-l Land Claims 


- Pipeline construction prior to a land claims settlementVol. 108 
would definitely prejudice the settlement, according 16419-16420 
to Mr. Gourdeau in cross-examination by the N.W.T. 

Indian Brotherhood/Métis Association. The James Bay 
experience is proof of this. 


Miscellaneous 


- CARC announced that Dr.Pimlott had been made Director 
of the Northern Assessment Group and Mr. Garth Evans 
had been retained to assist counsel. 


Inquiry Schedule 


March 


eel 2 


15 = 26 


Community hearings in Tuktoyaktuk, Sachs, 
Holman and Paulatuk. 


Formal hearings in Yellowknife. 


Formal hearings in Yellowknife. 


Formal hearings in Yellowknife. 


Sh7/ 


E. Inquiry Schedule (cont'd) 


May 

3 - 12 Formal hearings in Yellowknife 

12 = 31 Community hearings in Southern Canada: 
Vancouver, Edmonton, Calgary, Regina, 
Winnipeg, Toronto, Ottawa and Montreal. 

June 

=" 5 Community hearings in Southern Canada: 
Vancouver, Edmonton, Calgary, Regina, Winnipeg, 
Toronto, Ottawa and Montreal. 

14 - 18 Formal hearings in Yellowknife 

18 - not yet determined. 


Policy and Planning (ACND) 
Division. 
February 13, 1976. 
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TOPIC: Phase II: The Impact of a Pipeline and Mackenzie Corridor 
me Development on the Physical Environment. 
Terrain, Water Resources, Air Quality. 
DATE: October 23, November 3 to 8 and November 12 and 13, 1975 
in Yellowknife. 
WITNESSES: Arctic Gas' Phase II panel consisting of: 
- Mr. R.A. Hemstock: Director, Environmental Studies, 
Imperial Oil Ltd. (on loan to Arctic 
Gas). 
DES i sles @haxckss Supervisor, Geotechnical and Environmental 
Studies, NES. 
- Mr. D.L. Dabbs: Manager, Environmental Division, 


R.N. Hardy and Associates Ltd. 


Manager, Special Studies, NES (on loan 
from R.M. Hardy). 


- Mr. R.L. Harlan: 


= Dr. P.J. McCart: President, Aquatic Environments Ltd. and 
Assistant Professor, Department of 
Biology, University of Calgary. 


Minning: Senior Staff Geologist, NES. 


- Mr. G.L. Williams: Director, Field Services, NES (seconded 
from Williams Brothers Canada Ltd.) 


- Mr. C.M. Koskimaki: Senior Engineer, NES. 


HIGHLIGHTS TRANSCRIPT 
REFERENCE 
A. Engineering/Technical 
= igakal 
B. Environmental 
b-1l Land Use 
= The land required for permanent and temporary Vol. 78 
pipeline facilities would be 42.5 square miles, 12614-11615 
according to Mr. Hemstock. In response to cross- Vol. 80 
examination by the NWT Indian Brotherhood/Métis 11848-11851 
Association, Mr. Hemstock said this did not Vol ow 


include requirements for indirect activities 

or looping. He agreed it is not a very useful 
figure for impact assessment. Areas of critical 
Significance should be identified. 

The pipeline right-of-way would act as a barrier 
for other land use activities because special 
permission would have to be obtained for access, 
according to Commission Counsel in cross- 
examination of Mr. Hemstock. Arctic Gas pointed 
out that the NEB and Arctic Gas would regulate 
the use of the right-of-way by others to protect 
the integrity of the pipeline. 


12016-12018 


VoUmo2 
12226— 2265 
12245-12257 
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; TRANSCRIPT 
b-2 Terrain - General Impact REFERENCE 
- A general description of the impact of construction Weits Te 
and operation of the pipeline was given by Ms. Minning. 11611-11614 


In cross-examination by Commission Counsel, 

Mr. Hemstock agreed that the general principles 
which govern such impacts are: (1) lakes, 
streams and the associated valleys deserve 
special consideration, (2) water bodies should 
not, as a general principle, be disturbed, (3) 
Changes should be minimized to such features 
as: shores, banks and flow of water bodies; 
visual aesthetics; wilderness; fish and aquatic 
ecosystems; animal habitats, etc., (4) Integrity 
of the environment should be assured during re- 
entry for operation and maintenance. 


lo) Route 


The only two route changes seriously being 
considered are at Great Bear River and at Rapid 
Creek although some other minor changes are under 
discussion, according to Mr. Williams and =DrE Gllank 
in cross-examination by Foothills. 

The total environmental impact of the prime route 
would be less than the Fairbanks route, according 
to Mr. Hemstock in cross-examination by CARC. 

Since there was no difficulty in a route down the 


valley there is no need to recommend an environmental 


study of the East of Franklins route even though it 
appears to have better terrain. The valley is 
already disturbed while the Franklins area is 
wilderness. The pipeline route is chosen on the 
basis of engineering and financial considerations 


after which environmental people are asked to comment. 


The borrow site locations had little influence 

on the route selection, according to Mr. Williams 
in cross-examination by ITC/COPE. 

Access would be easier for the coastal than the 
interior route, according to Mr. Williams in 
cross-examination by the Council for Yukon Indians 
(CYI). Route changes would also be easier to 
accommodate on the coastal route. The use of 
permanent access roads off the Dempster Highway, 
if the Interior route were used, would be up to 
the government's regulatory authorities. 

The Cross-Delta route is now the prime route 
according to counsel for Arctic Gas. Environmental 
studies relating to that route will be available 
in January for that phase of the hearings, 
according to Mr. Hemstock in cross-examination 

by CARC. 

The Fort Simpson route change environmental 
studies available prior to Arctic Gas approval 

of the change were requested by CARC. Mr. Hemstock 
explained that the reason for the change was to 
avoid the Liard River. The environmental impact 
for the two routes is not likely to be different. 
Commission Counsel was told that the environmental 
information would be produced at the same time as 
the Cross-Delta route change information (early 
NON/.6)) ie 

The oil pipeline impact assessment, as required 
by the pipeline guidelines, must be given by the 
applicants for a gas pipeline, according to the 
Judge. He asked that the applicants advise when 
this would be done. 
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TRANSCRIPT 
b-4 Environmental Input REFERENCE 


- The unique involvement of environmental experts Vol. 82 
in the planning of the project was pointed out by 12207-12222 
Commission Counsel who then asked if any witness 
had environmental reservations about the project 
as proposed. None did. Mr. Hemstock then agreed 
to eight principles of environmental planning 
suggested by Commission Counsel: (1) Land 
should not be unnecessarily disturbed, (2) 

Visual and aesthetic values should be maintained, 
(3) Wilderness areas should be protected, (4) 
Disturbance to the ground surface should be 
minimized, (5) Resources in short supply should 
be conserved, (6) Land use conflicts should be 
avoided, (7) Archaeological, historical and 
environmental sites should be protected (or 
salvaged) and (8) Where disturbance does occur 
stabilization and restoration steps should be 
taken. 


b-5 Clearing 


- Hand clearing would be done in the summer and Vol. 80 
fall with machine clearing done in the late 11938-11944 
winter when the roots are frozen into the ground, 
according to Mr. Williams in cross-examination 
by CARC. Slash and debris would be burned. 


b-6 Snow Roads 


- Snow roads would protect the terrain to the Vol. 80 
satisfaction of environmentalists according 11917-11923 
to Mr. Hemstock in cross-examination by CARC. 

Manufacturing of snow would be preferred over 

harvesting although, according to Dr. McCart, 

there would be little problem of harvesting 

from shallow water areas of lakes less than 

four feet deep. The existing Land Use Vol. 80 
Regulations which require eight inches of NODS) Sis: 
frost for a snow road are adequate to protect 

the terrain, according to Mr. Hemstock. The 

maximum road grade for vegetation protection 

would be near 16 per cent parallel to the 

road or 11 per cent on side slopes. The 

maximum vehicle ground pressure would be 

from 80 to 100 psi as opposed to the EPB 

recommendation of 8 psi. 


b-7 Borrow Pits and Requirements 
b-7-1 General 


- The borrow requirements for the project as Wioll s TKS: 
outlined by Ms. Minning, would lead to a WANG Weyer ANS) JE 7/ 
total requirement of 30 million cubic yards 11658-11660 
from 98 sites. This does not include backfill IG 82a agelol 
and concrete aggregate requirements. LS O58 
Mr. Hemstock said that the Delta Producers WOIls t32 
would nequine vansaddi Eaonale2 . Sstoe Samislelton 12136-12137 
cubic yards. The preferred borrow sites and 
quantities required along various routes 
were described. Typical borrow site development 
plans were illustrated. The granular 
requirements would be about two-thirds again Vous, ol 
as much if the surcharge berm was 10 feet high, ZO 222029 
as may be anticipated if Mr. Williams’ frost 
heave theoxny, is cormect, according sto. DreiGlarck 
in cross-examination by ITC/COPE. The original 
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TRANSCRIPT 

b-7-1 General (Gone a) REFERENCE 
estimate does have a 20 per cent contingency for 
unforseen circumstances. A breakdown of the 
borrow requirements by class of material was 
supplied to DIAND for their inventory. The Woulig (il 
pits which are on Commissioner's Land have 12083 
been identified although no contact has been 
made with the communiteis to see what royalties 
they would charge. 

b=i=2 Impact 
The potential undesirable impacts of borrow pit Voie 83 


development, as outlined by Commission Counsel 
and agreed to by Mr. Hemstock, are: (1) use of 
a resource in short supply, (2) pre-emption of 
land and land use conflicts, (3) visual 
disturbance, (4) terrain, vegetation and 
drainage disruption, (5) disturbance of aquatic 


habitats, (6) disturbance of mammal and bird 
habitats, (7) noise disturbance to animals, 
birds, and people. The competing uses for 


potential borrow pit sites were also outlined. 
Environmentalists have input on borrow pit 

work from the start but their role is largely 
reactive. Arctic Gas is looking at an environmental 
rating of pits similar to that suggested in the 
PAAG report, according to Ms. Minning. 

The Thunder River compressor station and ancillary 
facilities were selected by Commission Counsel 

to ascertain from Mr. Williams and Ms. Minning 
what the applicant's plans mean. The proposed 

work was typified as a mini industrial development 
with a compressor station, 6,000 ft. of eines iteiaoy, 

7 miles of permanent road, a wharf, a material 
stockpile site and a communications tower. The 
development would require more than 2 million 

cubic yards of gravel of a quality that is not 

yet specified. The witnesses agreed that the 
borrow specifications for the various facilities 
would be adjusted to suit the resources available 
and the stipulations of the regulatory agency. 
Arctic Gas would not take prime quality material 

if they could do without, thus assuring future 
users adequate borrow materials wherever possible. 
Mr. Hemstock pointed out that insulation could be 
used to decrease the borrow requirements and some 
gravel could be salvaged following abandonment. 

Mr. Williams said that low quality material could 
be used as the core with only the capping of higher 
quality borrow. Details of the development of the 
Thunder River area and others like it have not been 
worked out. : 

The environmental input for the development of the 
borrow pit in a sensitive area of the Rat River was 
described by Mr. Hemstock for Commission Counsel. 
In effect, an environmental impact type of 
assessment would be done for each quarry. 


b-7-3 Pit Selection 


The process of borrow pit selection, according to 
Ms. Minning in cross-examination by CARC, is: (1) 
select sites with good material, (2) investigate 
(3) submit a development plan in accordance with 
DIAND requirements. Site specific environmental 
comments would be made: in preparation of the 
development plan, according to Dr. McCart. From 

a fisheries viewpoint upland sites are better than 
flood plain sites. Mr. Hemstock pointed out there 
were other considerations which could make a flood 
plain site superior, such as the presence of denning 
sites in upland areas. 
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TRANSCRIPT 
b-7-3 Pit Selection (Cont'd) REFERENCE 
The permanent access roads that would be used Vigo fsK0, 
for borrow pits are shown on the strip maps, 11907 
according to Ms. Minning in cross-examination Woyihs {3 
by CARC and ITC/COPE. 12066-12067 
More borrow material would be required on the Viole 8:2 


interior route than on the coastal route, 
according to Mr. Williams in cross-examination 
by the CYI. Ms. Minning explained that most 
of the interior route granular material would 
come from bedrock areas. 

Spits and bars along the North Slope would not 
be used as borrow sources, according to 

Mr. Williams in cross-examination by CARC. At 
the Shingle Point site cited, the source would 
be in a bank behind the beach. 
The proposed borrow site near 
is locally known as Old Baldy 
recreation area, according to 
Brotherhood/Métis Association 
examination of Ms. Minning. 


Fort Good Hope 
and is a valued 
the NWT Indian 
in cross- 


b-7=4 Active Blood Plains 


The Alyeska project favoured the use of active 
flood plain borrow sites over upland sites for 
aesthetic reasons and mammal habitat preservation, 
according to Ms. Minning in cross-examination by 
ITC/COPE. Active flood plain sites also renew 
themselves. The main concerns with use of flood 
plains are: (1) fish habitat loss, (2) trapping 
of fish and (3) siltation. The use of such sites 
would be confined to the North Slope rivers as 
outlined by Dr. McCart. A buffer zone would be 
left between the active river channel and the pit 
and berms would be placed around the pit. 

Borrow operations could be right up to the edge 
of the active channel if there were no environmental 
objections, according to Ms. Minning in cross- 
examination by CARC. Mr. Williams pointed out 
that buffer zones would be left. After use the 
borrow area would be levelled to prevent ponding 
and trapping of fish. Equipment would be brought 
to the borrow area over snow roads, the winter 
before construction, with gravel mining taking 
place in the late summer prior to construction. 
The gravel would be windrowed for winter 
extraction. If water entered the pits it would 
become a problem at depths greater than three 
feet. Mr. Harland said if this happened he would 
not recommend that it be pumped out. 

The schedule of spread C (on the North Slope) 

was reviewed by Commission Counsel with 

Mr. Williams to clarify the flood plain borrow 
plans. It was agreed that the key pit 
considerations were its aerial extent and 

depth. Gravel would not be taken from stream 
beds with flowing water and buffer zones would 

be left. Due to the fluctuations in an active 
river channel, Commission Counsel questioned 

how Arctic Gas could assure it would not take 
material from an area of flowing water. It was 
agreed that gravel might be taken from areas 
where there was a seasonal flow of water. The 
important thing is to avoid affecting the fish 
and sedimentation at the time of the operation. 
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b-7-4 Active Flood Plains (Contet)) 


The panel said they could not use the North Slope 
flood plain sources and comply with the DOE 
guideline used for borrow operations on the 
Mackenzie Highway. It was suggested that these 
guidelines were inappropriate for North Slope 
braided streams. Commission Counsel suggested 
that the types of information which should be 
provided with a flood plain pit development 

plan are: (1) proximity of fish, (2) times of 
fish movement past the area, (3) the size and 
Significance of the fish population, (4) human 
use of the fish resource, (5) proximity of bird 
breeding and staging areas, (6) mammal range 
locations, (7) the valley CrOSS=Section, (8) the 
normal flow regime, (9) the potential for SHINS 7 
(10) bed load and sediment transport. Dr. McCart 
indicated that the last item would be very 
difficult to obtain and of little use since it 
would have no quantitative eelationship to fish. 
The handling of water which seeps into the active 
flood plain borrow pits and the effect on 
siltation of the stream were explored by 
Commission Counsel. Ms. Minning said that all 
pits would be restored after construction and 
before the spring run-off. Mr. Williams said 
that the pit development plan will contain 
sufficient information to enable the regulatory 
agency to evaluate the decision on guantities 

to be removed from the pit. The monitoring 
period and release of a pit after deve lopment 

is a decision for the government agency, 
according to Mr. Hemstock. 


b-7-5 Pit Development Plan 


Borrow pit development considerations include 
flow diversion, stilling basins, slope 
stabilization, re-contouring and re-vegetation, 
according to the panel in cross-examination by 
CARC. A development plan for each site which 
would include restoration plans would be 
submitted for approval. DIAND has not yet 
specified what would be required in such plans. 
The site development plans would be used for: 
(1) the permit application, (2) reviewing with 
concerned people and (3) planning and (4) 
contractors, according to Ms. Minning in 
cross-examination by Commission Counsel. 
Feedback from the government on their 
requirements would be appreciated. The 

plans will show: (1) details of the source, 
its thickness, quantity and quality, (2) the 
permafrost, water table and ice content, (3) 
machinery to be used and schedule, (4) stilling 
basins and other special drainage measures, (5) 
the final form of the pit and rehabilitation 
techniques including revegetation and spoil 
disposal, (6) follow-up monitoring plans, (7) 
an environmental impact statement and (8) use 
of the site as a sanitary land fill area if 
planned. 


TRANSCRIPT 
REFERENCE 
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TRANSCRIPT 
b-7-6 Borrow Allocation REFERENCE 


- The problem of local shortages and use by -the Vol. 80 
frost development which would place subsequent 11873-11876 
users in an adverse position for granular Wael fs}al 
resources, was discussed by Ms. Minning in 12032-12047 
cross-examination by ITC/COPE and CARC. DIAND 12053-12058 
is assessing this problem on a segment-by- 
segment basis of highway, oil and gas pipeline, 
looping and railroad developments. An oil 
pipeline would require about 40 million cubic 
yards. One problem area would be from MP 0 to 
172. Lower quality materials might have to be 
used with special additives to make soil cement 
or asphalt might have to be added. Community 
consultation on granular resource allocation is 
planned. Mr. Hemstock said a committee has been 
formed with the Delta Producers to deal with 
problems such as granular resource allocation. 

In general, as few pits as possible will be 
opened. 

- The government granular materials inventory Voll $3 
covers the area from Richards Island to 12355-12364 
Fort Simpson and outlines material type and 
volumes, according to Ms. Minning in cross- 
examination by Commission Counsel. Ms. Minning Wel. is) 
outlined the areas of potential shortage. If 12364-12366 
necessary, lower grade materials could be used 
as was done on the northern part of the 
Mackenzie Highway. Even with material 
substitution the Simpson area and MP 0 to 172 
would always have a shortage of granular 
materials. The cross Delta route would place 
additional demand on the limited resources on 
the east side of the Delta. 


b-8 Revegetation 


- Native grass varieties would be mixed with the Viole S 
faster growing agronomics to provide quick IAL Ws) SAIL TSK: 
initial erosion control, according to Mr. Dabbs 
in cross-examination by Foothills. This 
decision was reached after field tests in the Welle Te 
Inuvik area and elsewhere. Native varieties D9 = Is 674 
would provide the long-term growth. Foothills Vol. 80 
suggested that reports show that native LY Says, 
varieties perform as well as agronomics in the 
first year. The dead ground cover produced Wolk tho) 
by agronomics would not impede the re-establishment IS Zealele7. 8.8 
of native varieties and would not produce a fire 
hazard, according to Mr. Dabbs. Foothills 
questioned the success rate of certain varieties 
and Mr. Dabbs pointed out that seed mixes were 
designed so that each variety would fill a 
different niche to obtain an adequate overall 
Success rate. 

- The agronomics are closely related to the Vol. 80 
natavesilora and them rabbi tecopAusicta lacy 11953-11957 
syndrome is not substantiated in this 
application, according to Mr. Dabbs in 
answer to the Judge's questions. 
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TRANSCRIPT 
b-8-2 Seed REFERENCE 
- Seed for native varieties is collected from Woks FY 


plots in the Delta and from areas in Northern 
Alberta, according to Mr. Dabbs in cross- 
examination by Foothills. Mr. Dabbs said We 
is reasonable to expect that seed can be 
produced in sufficient quantities for the 
Pipeline project. In four years, a million 


pounds of seed will be available. Three seed 
mixes are proposed (as were outlined in an 
appendix to the evidence in-chief). These 


are applied on the basis of erodability which 

is a function of soil condition, temperature, 
Slope, drainage, etc... 

The erodability criteria was developed from the 
previous Canada Agriculture standard which cued 
seed combinations to soil drainage criteria, 
according to Commission Counsel in cross- 
examination of Mr. Dabbs. The erodability 
criteria incorporates the old drainage 

criteria but cues the combination to erodability 
which is developed by geotechnical engineers. 
This brings the biological and engineering work 
together. Other variations may appear in the 
final design stage. The seed mix specifications 
provided are primarily for mineral soils. 


b-8-3 Revegetation Techniques 


Revegetation techniques were described by 

Mr. Dabbs with the aid of slides. Reseeding 

is now recommended as a winter operation to 
follow clean-up. This will give closer control 
in the placement of different seed mixes. 

The variety of seed used in different 
circumstances was addressed by Foothills in 

their cross-examination of Mr. Dabbs. The 
objective of reseeding is to achieve a 50 to 

60 per cent ground cover in an area of medium 
erodabiiaty:. 

A revised table entitled: "Pipeline Revegetation 
Specifications for Areas North of 60° Based on 
Regional Climate and Potential Erodability" was 
submitted by Mr. Dabbs to correct errors in the 
previous table and to update the material 
contained in the application. 

The use of shrub cuttings to stabilize slopes 

was described by Mr. Dabbs in cross-examination 
by Foothills. 

The first objective of revegetation is to prevent 
physical and thermal erosion, and revegetation 
along with a chilled pipeline will restore the 
permafrost to a pre-pipeline condition, according 
to Mr. Dabbs in cross-examination by CARC. Some 
shrubs and trees will be allowed to re-establish 
on the right-of-way. No herbicides will be used 


north of 600. Aerial seeding will be scheduled to 


avoid conflicts with bird and caribou movements. 


The caribou grazing effect on the revegetated areas 


was studied at Sans Sault and Prudhoe Bay. 


11764-11768 
Vol. 80 

ILL Tle Ss 
11788-11791 


Wolke {37 
22 223016 


Wola YY) 
Teele leo lk 


Vol. 80 
a7 Saale ore 
WIL USMS 


Wells hil 
IVIL SN GAL 


Vol. 80 
MALY HOSNALW YL 
Vol. 79 
Ses 53 
Vol. 80 
11945-11953 


Wolk %3ik 
11964-11971 


48 


b-8-3 Revegetation Techniques (Cont'd) 


TRANSCRIPT 


REFERENCE 


- The seeding would be a winter operation with a 
spring dressing which would be timed to avoid 
conflicts with the living environment according 
to Mr. Dabbs in cross-examination by ITC/COPE. 
Aerial reseeding would be done with aircraft at 
about 100 feet. The addition of the seed/ 
fertilizer mix to water bodies wouldn't pose 
much of a problem, according to Dr. McCart. 

If reseeded areas are cropped by wildlife they 
can recover naturally. 

- Sod replacement procedures would be used in 
tundra areas, according to Mr. Dabbs in cross- 
examination by Foothills. In Commission 
Counsel's cross-examination, Mr. Dabbs said 
the Tuk tests are aimed at evaluating where 
this procedure could be used. Problems were 
encountered in removing the vegetative mat. 

The idea is still in the feasibility assessment 
stage. 


- The interior route would cause greater disturbance 


to vegetation than the coastal route, according 


to Mr. Dabbs and Mr. Williams in cross-examination 
by the CYI. The cost of reseeding would be greatest 


on the interior route but the revegetation would 
probably be quicker on the interior route. 
Generally revegetation can occur in as short a 
period as two months but to account for weather, 
etc., the program is not guaranteed for four or 
five years. 

- The revegetation tests were a best possible 
simulation of what is proposed by Arctic Gas but 
did not account for unusual conditions such as 
severe cracking of the soil over the pipeline, 
according to Commission Counsel in cross- 
examination of Mr. Dabbs. Such cracking could 
occur if a compressor station failed allowing 
hot gas through the line. Mr. Dabbs said that 
a successful revegetation program depends on a 


physically stable condition. Ground under winter 


roads is unlikely to be compacted when it thaws 
but if it were, it may be necessary to break up 
the surface with a ripper prior to revegetating. 
- Commission Counsel asked Mr. Dabbs how he would 


revegetate a slope such as that at the Kotaneelee 


River on the Pointed Mountain line. Noting that 
no slope on the Arctic Gas route is like that, 
Mr. Dabbs emphasized the need for engineers to 
provide a physically stable situation for 


revegetation. Surface water should be redirected 


at the top of the hill and long and high dikes 
provided. Shrub cuttings should be planted and 
the entire right-of-way reseeded in accordance 
with the Arctic Gas specifications. 


b-9 Slopes 


- Slopes less than three degrees may be considered 
stable although it is a function of soil type, 
drainage, climate, etc., according to Dr. Clark 
in cross-examination by Foothills. Unstable 


slopes may require special stabilization techniques 


such as special revegetation or gravel fill as 


proposed by Dr. Morgenstern for the Great Bear 
River crossing. 
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TRANSCRIPT 
b-10 Drainage and Icings REFERENCE 
- Winter construction has both economic and WoL — 78 
environmental advantages, according to evidence LL6SS—1 1655 
read by Ms. Minning dealing with the hydrological 
considerations in route location and refinement. Vol 8 
The pipeline related effects on surface and 11625-11629 
subsurface drainage were described and Mr. Harlan Viol 19 


used slides to illustrate various eypes Of Acings. 

- The erosive capacity of the surface flow must be 
known to determine the site specific intervals 
for mound breaks, according to Dr. Clark and 
Mr. Harlan in cross-examination by Foothills. 

No empirical data is available on the use of 
subsurface drains to maintain flow. The 
concept is based only on theory. 

- Ponding and icing concerns increase in ground 
water spring areas such as along the North Slope 
and along the Franklin Mountains, according to 
Mr. Hemstock and Dr. Clark in cross-examination 
by CARC. If such areas caused problems that 
mitigating measures couldn't solve, the line 
would be rerouted. Mr. Harlan pointed out that 
the object is to maintain natural drainage. 

Mound breaks are to be used. CARC suggested 

that horsetail drainage areas could pose a 
problem. Subsurface drainage would be maintained 
by use of insulated pipes through the frost bulb 
or by insulating the pipeline itself. The 
installation of the insulated pipe was explained 
by Mr. Williams. Mr. Harlan said that a drilling 
program is planned for this spring to study 
subsurface aquifers. 


b-11 River Crossings 


- The requirement on the Mackenzie Highway that all 
creeks or rivers crossed with a drainage area 
greater than one square mile need a site specific 
design would not be meaningful for the pipeline, 
according to Dr. McCart and Mr. Harlan in cross- 
examination by Commission Counsel. Using the PAAG 
response concerning the Blackwater River crossing 
as an example, Commission Counsel tried to determine 
the basis upon which the applicant decided a design 
was necessary. Mr. Harlan said information would 
be provided for all crossings except where 
significant flow, scour and lateral migration are 
not anticipated. Preliminary designs are done 
for 36 crossings. Mr. Hemstock suggested that the 
presence of fish downstream would be one criteria 
for detailed assessment of a crossing. Mr. Harlan 
said that about 150 river crossings north of 600 
would be subject to individual design. The criteria 
used would be primarily engineering although all 
would be reviewed by environmentalists. The 
information provided on the designs would depend 
on the requirements of agencies such as the 
Territorial Water Board. 

- Where ice bridges are used the Land ‘Use Regulation 
requirements would be followed, according to 
Mr. Hemstock in cross-examination by CARC. 

Mr. Hemstock suggested that the EPB design 
formula for ice bridges is, at best, an 
indicator and undertook to supply CARC with 
his own paper on that subject. 
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TRANSCRIPT 


b-1l1 River Crossings (Cont'd) REFERENCE 


- Fish studies on rivers (mainly the Malcom and VG oo 


Firth) crossed by the pipeline and as overwintering P2607) 

areas were explained by Dr. McCart in cross- Wieika iS 
examination by ITC/COPE. In general, Dr. McCart 12632-12653 
said, construction would have little effect on 12655-12658 
the fish. Mr. Williams said trenching methods 

could be altered to minimize impact if that 

were necessary. Overhead crossings are possible 

but not desirable. 


lol? Siltation 


jo 


The increase in silt loads carried by rivers as 

a result of Constructlon activity and sarter 

construction was addressed by all participants. 

In cross-examination by Commission Counsel. Whey tysvx 
Dr. McCart pointed out that the natural sediment 12773-12790 
loads are greater than any that would result 

from pipeline construction. The concern is 

when the sedimentation occurs. There are ways 

to control this such as stilling basins, sand 

bag dikes, etc., but once the sediment has 

entered the stream not much can be done. The 

streams are generally rehabilitated by the first 

spring fresher which acts as a natural cleanser 

before fish spawning. Dr. McCart disputed the 

usefulness of siltation standards as a means of 

assessing impact. 

The use of flood plains for gravel operations may Woks 
be done in places without harm as is being done in WAS SZOUA SNS 
Alaska, according to Dr. McCart in cross-examination 

by CARC. Siltation where there is spawning is a 

concern but examination of the Montreal to Sarnia 

pipeline indicates that mitigative measures are 


successful. Where washing of granular material Vol oO 

is necessary for concrete aggregare, stilling 11901-11902 
ponds will be used to avoid water course siltation. 

Sedimentation that might continue past flood Vol. 85 
periods because of channel instability caused 12660-12674 


by pipeline operations would not be as great a 

concern as the EPB suggests, according to 

Mr. Harlan and Dr. McCart in cross-examination 

by: TTC/COPE. 

Spoil from operations on the right-of-way and in Volzuess 
particular at cuts on approaches to river crossings te Sy ae Wo We) 
would be disposed of along the right-of-way or hauled Vol. 84 
away to a disposal area such as a borrow pit, according 12525-12532 
to Mr. Williams in cross-examination by Commission 

Counsel and CARC. Measures would be taken to 

control run-off sedimentation of water bodies. 


13 Water Use 

Evidence in chief relating to water resources, Works 7KE 
water use requirements and water sources was read 11637-11649 
into the record by Ms. Minning. IV6 55-1656 
The discrepancy in water requirements between 11660-11664 
the coastal route (10 million barrels) and the Woks I 
interior route (3 million barrels) was questioned 12189-12196 
by the CYY in cross-examination. Mr. Harlan 


suggested this could be due to differences in 
snowfall and undertook to examine this more closely. 


. 
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TRANSCRIPT 
b-13 Water Use (Cont'd) REFERENCE 
- On the North Slope, the Malcolm and Firth Rivers WolS Bil 


would be used as water sources and ground water 
(springs) could be used in late winter, according 
to Mr. Williams and Mr. Harlan in cross-examination 
by ITC/COPE. The details of water supply at 
Komakuk Beach on Spread C were explained. About 
68,000 barrels per month would be required along 
with about 50,000 barrels/mile of right-of-way 

if snow roads had to be made (a worst case 
situation). The supply would be adequate 
considering that most of the snow road water 
would be required in the early winter before 

the rivers freeze tothe bottom. Mr. Williams 
suggested that the quantity of water should 

be kept in perspective. The total spread 
requirement per season (about one million 
barrels) would be equivalent to drawing a 129 
acre lake down only one foot. A critical area 
for water may be to the west of the Spread C 

camp in a year of little snowfall. 

- The sensitive areas for water withdrawal, as 
pertains to fish, are indicated on the 
alignment sheets, according to Dr. McCart 
in cross-examination by ITC/COPE. The North 
Slope is the area of most concern. The 
construction of Bailey bridges across rivers 
and streams may be better than culverts from 
a fisheries viewpoint. 

- The use of water from springs on the North 
Slope as dictated by fish over wintering 
populations was described by Dr. McCart in 
cross-examination by Commission Counsel. 

- The four rivers in the Mackenzie Valley which 
were identified by PAAG as critical from a 
water extraction point of view were discussed 
by Dr. McCart in cross-examination by 
Commission Counsel. Oscar Creek, it was 
agreed, was a questionable place from which 
to extract water. Dr. McCart pointed out 
that the Mackenzie River was a nearby source 
that could always be used. The main concern 
is to maintain fish populations and the short 
and long term effects on them as a result of 
water withdrawal. Commission Counsel pointed 
out the critical water supply problem that 
occurred at Prudhoe Bay in '73-'74 which 
required hauling water from 30 miles away and 
suggested this might happen on the North Slope. 


b-14 Waste and Toxic Substances 


- A general description of the solid waste and 
waste water disposal methods was read into 
the record by Ms. Minning. 

- The effect of the water-methanol test medium on 
the epoxy coating inside the pipe and the 
resulting effect the solution might have on fish 
is a concern that is unwarranted because the 
coating will be insoluble, according to Mr. Hemstock 
in cross-examination by ITC/COPE. No methanol 
solution greater than 1 per cent will be discharged 
to the environment. Studies on the merits of 
bladder and steel storage tanks are underway but 
steel tanks seem to be preferred. Contingency 
plans for spills to supplement the existing DOE 
guidelines are currently being developed. The 
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TRANSCRIPT 

b-14 Waste and Toxis Substances (Cont'd) REFERENCE _ 
final list of lubricants, etc., that will be used 
on the project won't be available before final Volo 
design. In response to cross-examination by 11999-12001 
CARC, Mr. Hemstock said that where possible 
non-toxic lubricants will be recommended. 

- Details of contingency plans for spills and Vol 86-4 
handling procedures for fuels were requested 27 I6=— L279 S 
by Commission Counsel. Mr. Hemstock agreed 
to outline these matters in Phase III. 

- Sewage disposal details are a matter for final Vole oi: 
design but would be addressed in Phase III by 2 O0R—i2 0.05 
a Foothills witness who is doing such work for 
both applicants. 

- Solid wasté of a non-organic nature would be Vol. 80 
buried in specified borrow pits, according to EUR S =O AN] 
Mr. Hemstock in cross-examination by CARC and Vol ol 
ETE /COPE. 12085 

WOil, ws 
12617 
b-15 Compressor Stations 
b= lb =leNowse 

- The compressor stations would be designed to Werks Ihe 
adhere to the Alberta noise standards, according D6 7 S—ANGw a 
to evidence read into the record by Ms. Minning. 

Because construction is in the winter when Voleeo2 
wildlife is very sparse along the right-of-way, 2202-12208 
the noise impact would be minimal. 

b-15-2 Power 

- Electrical powering for compressor stations Vol. 85 
adjacent to the Great Bear River had been 12693-12708 
discussed according to Mr. Hemstock in cross- 
examination by ITC/COPE. Electrical power 
would be less noisy than the gas powered 
turbines and reduce emissions, but the overall 
environmental impact could be greater when 
the dam and power transmission lines are 
considered. If the electrical power existed, 
it would be given serious consideration. 

Stations could be converted to electrical 
power at a later date. If an oil pipeline 
were built it would have to be powered by gas 
or electricity. 

- As the value of gas increases there will be Wioyk thse 
more pressure to use liquid hydrocarbons to UDQYPQOAUATY2 
fuel the stations near the gas plants, 
according to Commission Counsel's cross- 
examination of Mr. Hemstock. 

bal =35 Aare OuUaliakey, 

- The emissions from the compressor stations would Vol. 78 
be kept within the Federal Standards, according IL665—L1L673 
to evidence read into the record by Ms. Minning. 

Mr. Hemstock explained that sulphur content of Wolke 79 

the gas from the Delta and Prudhoe Bay is low. 11680-11681 
In cross-examination by Commission Counsel, Vol. 85-A 
Mr. Hemstock explained that, although the 12792-12796 


nitrogen oxide emission figures are higher than 
the acceptable level under certain conditions, 
the overall annual figures would be within 
Standards. 
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b-16 Frost Heave 


- The frost heave and thaw settlement considerations 


in the pipeline design were read into the record 
by Ms. Minning. In cross-examination by CARC, 

Mr. Hemstock said that the environmental people 
are satisfied that the buried, chilled pipeline 

is of less concern than other modes. In cross— 
examination by Foothills, Dr. Clark said NES is 
concentrating on the area south of the Ebbutt Hills 
to the Mackenzie River in evaluations to determine 
where chilling should stop. 

A pipeline on piles, whether elevated or buried, 
would cost two to three times as much as a buried, 
chilled pipeline as proposed, and the pile support 
technique would be about 10 times more expensive 
than controlling heave by the surcharge berm 
techniques, according to Dr. Clark in cross- 
examination by Foothills and in asnwer to the 
Judge's questions. 


b-17 Mitigative Measures 


- The mitigative measures employed in the project, 


according to evidence read into the record by 

Ms. Minning, are: (1) route selection, (2) 
Arctic construction techniques, (3) a chilled 
Pipeline, (4) restoration and revegetation and, 
(5) drainage and erosion control and slope 
stabilization. In cross-examination, CARC 
suggested that additional measures are: (ei) 

the location and relocation of facilities 

where necessary, (2) aesthetics and (3) 
contingency planning. 

The question of potential environmental impact 
if the proposed controls and mitigating measures 
are unsuccessful, was put to the panel by 
Commission Counsel. Mr. Williams suggested 

that the construction impact would be greatest 
because of the access the project would afford 
and added that river crossings, stockpile sites 
and inadequate clean-up would also be a concern. 
Mr. Hemstock added that the location of the 
pipeline, if incorrect, could be a long-term 
concern. In the operation and maintenance stage, 
failure of mitigating measures would cause concern, 
in Mr. Williams' view, because of summer repairs, 
influx of people, unscheduled patrol by aircraft 
and fires. Mr. Hemstock disagreed with 

Mr. Williams' order of priority and suggested 
that the long-term concerns would be: (1) 
disturbance by surveillance aircraft, (2) 

the noise from compressor stations and (3) the 
influx of people to the north and their subsequent 
hunting and fishing activities. Mr. Harlan viewed 
the chilled pipeline effects of drainage, slope 
stability and river crossings as major concerns. 
Dr. McCart's main concern was the effect on 
critical areas for fish because of (1) siltation, 
(2) oxygen level changes, (3) interruption of 
water flow, (4) obstruction of fish passage, (5) 
borrow pits on active flood plains and (6) access 
to fish areas by sport fishermen. Dr. Clark's 
first concern was for drainage relating to 
Operation of a chilled pipeline. Mr. Hemstock 
agreed, noting the ramifications of drainage 
change to local habitats. 
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TRANSCRIPT 

b-17 Mitigative Measures (Cont'd) REFERENCE _ 

- The guidelines must be general, leaving site ViGduemeo 
specific application to Arctic Gas and the 12488-12491 
government inspectors, according to 
Mr. Hemstock in cross-examination by 
Commission Counsel. 

b-18 Future Development 

- Vegetation should be established along the right- Vol. 81 
of-way before looping, according to Mr. Hemstock 12010-12016 
in cross-examination by CARC. The impact of a 
second project hasn't been studied. Other 
projects should be assessed when they are 
proposed. The oil pipeline is of no 
consequence to the routing of a gas pipeline. 

There would be no problem in constructing an 
additional facility so no study is warranted. 

- NES was not asked to do any studies on looping, Wroibo tl 
according to Mr. Williams in cross-examination LAVAS MAO Sz 
by ITC/COPE. Looping would require about 6 12084-12085 
million cubic yards of borrow material. 

b-19 Abandonment 

- The effects of abandonment were outlined briefly Werk, Ft) 
in evidence read into the record by Ms. Minning. 11664 
In cross-examination by CARC, Mr. Hemstock said 11634-11637 
the present view is to leave the pipe in the Woil. wil 
ground. Compressor stations would be removed. 12006-12010 
No environmental studies on abandonment have 
been done. In cross-examination by Commission Weil, 
Counsel, Mr. Williams suggested that the pipe 12285-12289 
could be filled with water when abandoned to LABS) WA AAD) Zs 
keep it from floating in buoyant areas. If the 
frost bulb didn't thaw slowly, settlement would 
occur, slope problems could be anticipated and 
erosion would be a problem. 

b-20 Miscellaneous 

- A list of reports prepared by the Northern Vol. 84 
Assessment Group was tabled by CARC. 12523 — 0224 

- Corrections to the evidence in chief as read Wolk. 7S) 
into the record were given by Mr. Harlan. 11679-11680 

Socio-Economic 

= ali 

Miscellaneous 

- The Judge instructed counsel to seriously consider Vol. 84 
the suggestion of Dr. Banfield in Whitehorse that 12609-12616 


environmentalists representing both sides of an 
issue appear together to argue their case. 
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TOPIC: Phase III; The Impact of a Pipeline and Mackenzie 
Corridor Development on the Living Environment 
Arctic Gas - Living Environment 
DATE: November 17 to 21, December 1 to 5 and 8 & 9, 1975 
WITNESSES: Arctic Gas' Phase III Panel consisting of: 
R.A. Hemstock: Director of Environmental Studies & 
Co-ordinator for Northern Activities, 
Canadian Arctic Gas 
D.L. Dabbs: Manager, Environmental Division, 
R.M. Hardy and Associates 
Q 
Dr. P.J.s McCart: President, Aquatic Environments Ltd. 
Dr. W.H. Gunn: President, L.G.L. Ltd., Environmental 
Research Associates 
R.D. Jackimchuk: President, Renewable Resources Consulting 
Services Ltd. 
Dr. A.W.F. Banfield: Professor of Environmental Studies and 
Director of the Institute of Urban and 
Environmental Studies, Brock University 
HIGHLIGHTS: TRANSCRIPT 
REFERENCE 
A. Engineering/Technical 
a-l1 Design Changes 
- Arctic Gas announced two design changes: (1) a Welle es 
satellite communications system would be used and, 14198-14199 
(2) a change in the gas plant plans of the Delta Wok. We! 


Producers (Shell will build its own plant) requir- 
ing that the pipeline from the plants go south of 
Parsons Lake instead of north. 


Environmental 


b-1 Impact Evaluation 


A general review of the impact assessment process 
and the organization of the Arctic Gas environmental 
department was given by Mr. Hemstock. The cost of 
the assessment to the end of 1975 is $15,917,000. 
The work was undertaken for four reasons: (1) to 
enable Arctic Gas to build a pipeline with a minimum 
impact, (2) to avoid environmentally related con- 
struction stoppages, (3) to collect baseline data 
and ensure the technical feasibility of acceptable 
construction practices and (4) to meet the require- 
ments of the various Acts and stipulations. 


An environmental assessment overview was presented 
by Dr. Banfield in which he described his role in 
the Arctic Gas project, the process of impact 
assessment and analysis, the acceptability of the 
impact, the cumulative assessment and the mitigative 
measures. In conclusion, Dr. Banfield said he felt 
that the pipeline, as proposed, would not have a 
Significantly detrimental impact on the components 
of the living environment. In cross-examination by 
ITC/COPE, Dr. Banfield agreed that: (1) environ 


14862-14863 


Vol. 88A 
13359-13365 
Vol. 89 
13503-13509 


Vol. 89 
13 509—135271 


of 


b-] Impact Evaluation (Cont'd.) 


mental assessment is an art or science aie Shes 


infancy, and (2) 


no 


aACCeDECK CE DHe = UE Sr 
Act was described. 
similar Act in Canada would prevent things like 


the Dempster Highwa 


Single method is generally 
National Environmental Policy 
In Dr. Banfield's opinion a 


y proceeding without a public 


hearing. Dr.. Banfield went on to Say that when 
he began work on the Arctic Gas project little 
engineering had been done. The engineers selected 


thes .comsvdors . 


The 


panel said that the environ- 


mental matrix developed by the EPB was 
not very useful except to identify concerns. 


Assumptions under which the impact assessment was 


made were suggested by ITC/COPE and agreed to by 
the panel. They were: (1) the pipeline can be 
built as the engineers say it can be built, (2) the 


engineers have the ability to overcome any technical 


problems, (3) the pipeline company employees can 
be controlled as Arctic Gas says they can, (4) the 
pipeline will exist in isolation from a road across 


the North Slope, 


(5) 


the project can and will be 


stopped or delayed if environmental concerns are 


compelling enough, and 
a monitoring agency. 


Commission Counsel suggested 


that the prediction of impact ignored the effects 
of completing the Dempster and Mackenzie Highways, 


and subsequent developments such as an oil pipeline. 


Dr. Banfield stated that environmental information 


Onethemelrs tt projece 


(the highways) was not avail- 


able and no details are available on subsequent 


Gevelopments such as an 011 pipeline. 
‘that pipeline routes other than those proposed across 


the northern Yukon were largely outside their terms 
of reference as was the consequence of future 
development in the corridor. Each member of the 
panel described his terms of reference. 


- The Garrison Diversion Scheme and the Scottish 
approach to North Sea oil development were discussed 14496-14505 
by Dr. Banfield in cross-examination by ITC/COPE. 
The Judge commented that, in retrospect, Alaskans 
are now saying there should have been a land use 
plan before pipeline construction or land claims 
settlement in Alaska. Dr. Banfield said that, if 
he were starting the pipeline assessment today, he 
would consider using the U.B.C. interaction matrix 
(systems analysis) approach to impact assessment. 


- The aims of the research, according to Dr. McCart 
in cross-examination by Commission Counsel, were: 


(1) to gather baseline information, 
how the proposed activities would alter the environ- 
ment and (3) to design methods to bring the impacts 
within acceptable limits. 


extensively as a living laboratory because Alyeska 


has refused to allow Arctic Gas consultants on site, 
ACCORdING stom hic. 


Hemstock. 


b-2 Highway and Other Developments 


- The main emphasis of research has been on the effects 


of a gas pipeline, according to Mr. Hemstock in 


cross-examination by the EPB. 


a much greater impact. An oil pipeline, although 
probably of less impact than a highway, would have 
more impact than a gas pipeline. The main impact 


(6) the government can create 


(2) to determine 


Alyeska has not been used 


A highway would have 
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b-2 Highway and Other Developments (Contd) 


results from human access but there are many 
mitigative measures which could make a highway 


impact acceptable. 


Dr. MceCart, 


in cross-examination 


by Foothills, said he agreed with Dr. Wilimovsky's 
assessment of an oil pipeline impact being 3 to 5 
times that of a gas pipeline and a highway being 
6 to 10 times that of a gas pipeline. 


- The Judge asked the panel to consider the effect 
of the Dempster Highway on the northern Yukon since 


that is the area where the two pipeline applications 
differ most from an environmental viewpoint, 


and, 


in assessing this difference, the impact of the 


Dempster seems to be significant. 


Mr. 


Jackimchuk 


said the Dempster would have an impact many orders 
of magnitude greater than a gas pipeline and, if 
access were uncontrolled on the highway it would 
pose a distinct threat to the Porcupine Caribou 


herd. 


Dr. Gunn said he agreed with Mr. Jackimchuk, 


and said it was high time the Territorial Councils 
and DIAND started to consider how to control access 


to that part of the country. 


Des 


McCart stated 


that no preliminary impact assessment was done on 


the Dempster. 


Diz 


Banfield said the highway goes 


across the grain of normal migratory routes of 


animals, birds and people. 
was of greatest concern. 


The influx of people 
The environmental impact 


was unknown and could remain so because of the 


"in-house" nature of the government's review process 
He complained of the unavailability of 
Banfield also criticized 


(EARP). 


government reports. 


[Dae 


the PAAG (Pipeline Application Assessment Group) 


report because it assumes a highway has an acceptable 
In cross-examination by ITC/COPE, the panel 


said they would be very concerned if the government 
responsible for building the Dempster Highway, 
decided that a road across the North Slope was a 


good idea. 


- Developments that might follow a pipeline were not 
assessed in reaching impact conclusions, according 
to all members of the panel in cross-examination by 


Commission Counsel. 


Baseline studies incorporated 


the effects of existing facilities such as harge 
traffic, winter and permanent roads, airfields, 
cleared rights-of-way, etc. 


b-3 Corridor 


- The corridor has already been selected by nature and 
the government, 


accondingmcom Mr. 


Hemstock. 


He took 


exception to that part of the pipeline guidelines 
that says the first pipeline shapes the corridor. 
He pointed to the use of the river, the existence 


of villages, the Canol and government licenced winter 
roads, the Mackenzie Highway, the land communications 
Gees 


system, 


be located within that corridor. 
of an oil pipeline are known, impact predictions can- 
not be made with any degree of certainty. 
agreed with Mr. Hemstock, emphasizing that the high- 


1 There is no) difficulty for thesgas 
pipeline and the oil pipeline as it is now known to 
Until the details 


Dr. Gunn 


way with its uncontrolled access, is the greatest 


concern of all. 


Dir 


McCart agreed that the highway 


was far more damaging to the environment than a 
pipeline but the government's environmental studies 
of the highway are internal working documents that 


are not available. 
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Without these a corridor assessment 


b-3 Corridor 


cannot be made. 


yy) 


(Cont'd. ) 


Mr. Jackimchuk agreed that a 


highway would have greater impact than either an 


oil or a gas pipeline. 
pipeline can't be made 
information. 
pointing out that each 


An analysis of an oil 
without specific engineering 
Dabbs indicated similar concerns, 
project provides experience 


bay 


and data that can be applied to subsequent projects. 


Dyas 


Banfield indicated 


that information on the 


Dempster Highway would facilitate an Overall impact 


assessment. 


b-4 Routing 


- The reasons for preferring the prime route, from an 
aquatic viewpoint, were described Dye DisemeMe Carte 
Dr. Gunn explained why the interior route was 
better from an Ornithologist's point of view and 


why he had 


Delta alternative. 


serious reservations about the Cross- 
Mr. Jackimchuk outlined his 


routing recommendations from a mammal viewpoint. 
Dr. Banfield agreed that lumping ali the concerns 


together, the coastal route was superior. 


In 


cross-examination by ITC/COPE Dr. Gunn said he now 
believes the pipeline could be built along the 
coast without major damage to birds if his recom- 


mendations were carried out. 


The two routes were 


determined by others and, Dr. Gunn said, he was 


only asked to comment. 
Old Crow Flats be excluded from pipeline construction. 


He recommended that the 


Mr. Jackimchuk and Dr. McCart identified the 
Canning River Basin as an area of concern for both 


Mammals and fish. 


roe tore 


- Changes in 


Construction in that area would be 


in summer from a fish biologist’s viewpoint. 


route since the environmental assessment 


are the Cross-Delta and Fort Simpson realignment 


proposals, 


examination by the EPB. 
after preliminary evaluation by the environmentalists. 


b-5 Critical 


according to Mr. Hemstock in cross- 
The changes were proposed 


and Sensitive Areas 


- The critical and sensitive areas for fish and for 


birds were 


described by Dr. McCart and Dr. Gunn in 


their evidence in chief. 


- The critical areas for fish were identified regard- 
less of the type of facility proposed, according to 


Dips McCagat 


Alaska gas were to be shipped, the Fairbanks Corridor 


in cross-examination by CARC. If only 


would be the best from a fish biologist's and 
mammalogist's viewpoint. 


- The cross-Delta fish impact reports will be avail- 


able within the next few months. 


The PAAG report 


identification of sensitive areas is’ too broad, 


according seOmDise 


McCart, because it includes whole 


rivers such as the Firth and Rat rather than the 


CElticall areas) within the wivers. 


Die MeECawt 


explained how environmental concerns were trans- 
ferred to particular designs on the pipeline. 


- All the staging sites on the North Slope are being 
examined on a site specific basis to determine 


mitigative 


cross-examination by ITC/COPE. 


according to Mr. Hemstock in 
Demarcation Bay, 


measures, 


Komakuk Beach=-Ptarmigan Bay and Shingle Point are 


Of pParteuewlaieconceisnr 


All these stockpile sites 


will be self-contained and won't require aircraft 
bulk resupply. 
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b-5 Critical and Sensitive Areas (Gontla) 


- Restricted areas from a bird standpoint should 
include: (1) Old Crow Flats, (2) Yukon Flats 
(Alaska), and (3) Coastal lagoons on the Beaufort 
Sea coast, according to Dr. Gunn in cross-examina~ 
tion by ITC/COPE. Mr. Jackimchuk said, from a 
mammologist's viewpoint, the Old Crow Flats, the 
Canning River Valley and other similar rivers that 
flow into the North Slope, the west side of the 
Mackenzie Delta, the Ramparts and the Ontaratue 
River should be avoided. Dr. McCart viewed the 
coastal lagoons as a restricted area and suggested 
that activities associated with springs inhabited 
by fish and the Canning River Valley be highly 
regulated. Dr. Banfield said the crossing of the 
main part of the Delta would be unwise but the 
Cross Delta route as proposed would be acceptable. 
Dr. Gunn said from an ornithological point of view 
the old Prime Route around the Delta was preferable 
to the Cross Delta Route. Also the facilities in 
the Campbell Hills area would have to he assessed 
because of the raptor sites there. Mr. Hemstock 


said this would be done in final design. Dr. McCart, 


Mr. Jackimchuk and Mr. Hemstock explained how the 
environmental recommendations were documented and 
considered in the design process. 


suggested hy 
Gunn, 


- Additional critical areas for birds, 
Commission Counsel and agreed to by Dr. 
were: (1) 
(2) Demarcation Bay, and (3) 
Delta, particularly its outer parnts- 
should stay out of those areas or venture into them 
with special mitigative measures in hand. 


the whole Mackenzie 


- Access limitation periods for the coastal lagoons 
and spits as proposed by the EPB were good, general 
guidelines but specific controls should be imposed 
when needed by monitoring the area, according to 
Dr. Gunn in cross-examination by the EPB. 
situation exists along the Mackenzie, and flight 
limitations need to be worked out with MOT to avoid 
the migration area and adjacent raptor sites. 


b-6 Habitat Alteration 


- The ponds and lakes inland from the sea coast which 
are important to birds have not been studied to 
assess the effects of siltation and sheet erosion, 
according to Mr. Hemstock in cross-examination by 
Commission Counsel. The engineers say they can 
control downstream siltation effects. 


- The effect of active flood plain gravel mining on 
snow geese and gyr falcons will be examined on a 
site specific basis in final design, according to 


Dr. Gunn in cross-examination by Commission Counsel. 


- The cleared pipeline right-of-way would not lead to 
any concentration of mammals such as moose and 
wouldn't cause game management problems, according 


to Mr. Jackimchuk in cross-examination by Commission 


Counsel. 


b-7 Use of DEW Line Sites 


- The DEW line sites which are located at about 50-mile 


intervals and have existing airstrips, gravel pads, 
etc., are attractive as locations for pipeline 
facilities along the North Slope, according to 


the Babbage River Delta and Phillips Bay, 


The applicants 


esa masa 
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This was given some thought in the original planning 
before the pipeline alignment was moved inshore. The 


present alignment rules out compressor stations at the 


DEW line sites 
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b-8 Game Management 
a a 


- The Mackenzie Delta and adjacent areas are major Whole S)7/ 
dispersal points for birds to Many parts of the 14831-14857 
world, according to Dr. Gunn in cross-examination 
by Commission Counsel. Over 171 Species have 
been identified on the North Slope, and they have 
an extraordinarily large international annual range. 

Each reacts differently to disturbance. The birds 

are not the property of the people of Canada. The 

annual cycle of the snow geese, swans and golden 

plover were described to illustrate EhUSe pointes the 

State of California maintains snow goose reserves 

that cost more than $12 million annually, illustrating 

the dollar value that people place on this one 

species. The use of birds for food was beyond the Vol. 98 
terms of reference of the studies but it is an 14863-14864 
important IEE CREO RS acconudiang sto eDremGunh. 


- The principal risk for birds comes from increased Vol. 98 
access but no studies have been done on this, 14914-14919 
according to Dr. Gunn in cross-examination by 
Commission Counsel. This should be monitored during 
and after construction. 


- Controlling highway access by convoying, restricting Vol. 98 
traffic to daylight hours and controlling hunting/ 14984-15005 
fishing with no hunting/fishing zones, strict quota 
systems, and prohibiting the transport of fish in 
aircraft would help decrease the impact of develop- 
Ment, according to Dr. McCart, Dr. Gunn and 
Mr. Jackimchuk in cross-examination by Commission 
Counsel. The data gathered to date on animals, birds 
and fish would contribute greatly to the development 
of a game management plan. A crash program is needed 
to develop such a plan. Commission Counsel suggested 
that the applicant, as developer, had a responsibility 
in developing a plan. Mr. Hemstock said that was a 
policy decision for Mr. Horte, but he would recommend 
that studies be confined to assessing the pipeline- 
related impacts in co-operation with a government 
agency. This has been done already. Dr. Banfield 
said that the problem in developing a game management 
plan was related to the fact that the Canadian 
Wildlife Service is being further and further removed 
from the scene for political and bureaucratic reasons. 
Dr. Gunn pointed out that neither the Dempster nor 
the Mackenzie Highways were completed yet but when 
they are, the government must accept the responsibility 
for game management programs that will be needed as a 
result. 


b-9 Caribou 
b-9-1 General 


- The potential interaction of the project with Wee (33) 
caribou and studies done relating to caribou were 13451-13457 
described by Mr. Jackimchuk. In response to the 
Judge's questions, Dr. Banfield and Mr. Jackimchuk Vol. 94 
listed the size and locations of the various North 14296-14299 
American and Siberian herds. 


- The factors listed in Geist's paner dealing with Wels Os 
the effects of disturbance on reindeer are not 14476-14495 
necessarily transferable to caribou, according to 
Mr. Jackimchuk in cross-examination by ITC/COPE. 
Dr. Banfield said the importance of the nursery 
area and sensitivity during aggregation were over- 
emphasized. The overwintering range is most 
important since that is where the cows must nurture 
the fetus. 


b-9-1 General 
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(Cont'd.) 


-~ The effect of the Dempster Highway bisecting the 
overwintering range of the Porcupine Caribou 
herd would be critical only if the herd was cut 


off and had nowhere else to go, 
Jackimchuk in cross-examination by the CYI. 


Mr. 


according 


to 


The heavy use of the highway with no mitigative 
measures could lead to a situation such as in 
Norway where a road caused abandonment of part 


of a range. 


Dr. 


Banfield and Mr. 


Jackimch 


uk 


agreed with Bergerud's hypothesis that hunting 


and wolves contributed to major caribou population 


declines. 


- There is need for more research on the effect of 
the Dempster Highway on the Porcupine Caribou 


herd, 


according to Mr. 
examination by the CYI. 


Jackimchuk in cross- 
The use of the Dempster 


by Arctic Gas in constructing an interior routed 
pipeline was described. 


- Concern that the cleared right-of-way might divert 


the migrating caribou herd now seems unfounded, 


according to Mr. 


by the CYI. 


were described. 


Jackimchuk in cross-examination 
The studies leading to this conclusion 


- The impact analysis on the caribou herd was for a 
gas pipeline and does not purport to assess the 


impact of other developments, 


according to 


Mr. Jackimchuk in cross-examination by Commission 


Counsel. 


is beyond the applicants' 
was therefore described separately 
make a total assessment of a second project (pipe- 


The significance of the Dempster, which 
or consultants' 
(see b- 


control 
22) LO 


line) the impact of the first (highway) must be 


known. 


b=9=2ePoOrcupl ne sHeTrd 


- A paper entitled 'An Analysis of the Impact 
Potential of the Arctic Gas Pipeline on the 


Porcupine Caribou Herd' 


by Mr. Jackimchuk. 


was read into the record 


- In studying the Porcupine Caribou herd more 
emphasis has been placed on determining methods 


of avoidance than on determining specific response 


mechanisms, 


according to Dr. 


Banfield and 


Mr. Jackimchuk in cross-examination by ITC/COPE. 
During calving and post-calving all aircraft 


flights would be kept above 2,000 ‘ft. 


The 


four 


years of baseline studies concentrated on distri- 


bution and numbers of caribou. 
aspects of the herd were described. 


of the herd is dynamic and it is difficult to 


establish a cause/effect relationship. 
emphasis has been placed on minimizing contact with 


pipeline-related activities. 


herd is now at a high level. 


The population of the 


The calving 


This is why 


area 


covers about 4,000 square miles, the post calving 
aggregation area about 2,000 square miles and the 
wintering range about 80,000 square miles. 
compelling concern of turning back the migrating 


herd is one reascn the coastal route is preferred. 


The 


Scheduling of construction is the main mitigative 


measure. 
progress of 


the herd. 


This would be achieved by monitoring the 
The arrival of the herd at 
the calving grounds is the most predictable aspect 
of the herd; usually in the third week in May with 
the earliest arrival being May 15th. If overwintering Vol. 
14345-14343 


Caribou are encountered on the route they will be 
allowed to passively move away. 
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b-9-2 Porcupine (Cont'd. ) 


- The population dynamics of ca 
were described by Mr. 


lves and yearlings 
Jackimchuk in cross- 


examination by the Council for Yukon Indians 


(CYI). 


The interior route is not preferred 


because construction could interfere with the 


spring migration. 


Mr. 


Hemstock outlined how 


the proposed schedule could conflict with the 
pointed out that work would be stopped 


herd. He 


if necessary, 


and by reversing the direction of 


work on spread B the interaction points could be 
Mr. Jackimchuk said he felt very 
strongly that the Canadian Wildlife Service (CWS) 


minimized. 


or the Yukon Wildlife Service s 
mitigative measures to be a 


Highway. 
time. 


hould investigate 
pplied on the Dempster 


The highway should be monitored full 


If the interior pipeline route were used, 
restrictions on pipeline-related traf 
the Dempster should be investigated. 


fic along 


No research 


has been done on the effects of Pipeline abandon- 
Ment on the caribou herd. 


- If caribou were encountered Overwintering on the 
right-of-way on the North Slope as was reported 
by McEwen in the 1950's - or because they arrived 
early, the recommendation would be to shut down 


the work, 


according to Mr. 


Jackimchuk in cross- 


examination by the CYI and Commission Counsel. 
Mr. Hemstock pointed out that Overwintering 
populations are normally quite scattered and a 


b-9-3 Forty-Mile Herd 


- The forty-mile caribou herd has been decreasing 
steadily because of much hunting, poor calving 
success and heavy wolf predetation, according to 


Dr. Banfield in cross-examination by the CYI. 


The 


heavy hunting from the Steese Highway may have 


been one reason the herd withdrew eastward. 


Many 


animals may have joined the Porcupine herd. 


b-9-4 Bluenose Herd 


- The Bluenose caribou herd which has been steadily 
growing and overwintering in the Travaillant Lake 
to Fort Good Hope area, has not been studied, 
according to Mr. Jackimchuk in cross-examination 


by Commission Counsel. 


Since the herd is expanding 


westward, conflicts with the pipeline and highway 


are possible. 


The herd should be monitored. 


necessary to make a prediction on the herd would 


include: 


movement and distribution, 


(1) population data, 


(2) patterns of 
and (3) population 


characteristics such as reproduction and survival 


rates. 


Commission Counsel suggested that the 
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and Churchill herds after man's intrusion into their 


range indicates the possible if not probable effect 

of developments such as a pipeline or highway on the 
herds in the northern Yukon and NWT. 
that those examples show the magnitude of the risks 
and the need for mitigative measures. 
developments are critical but beyond the control of 


the pipeline applicant. 


It was agreed 


The highway 
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b-10 Other Mammals a a 


- The mammal studies conducted for the project were Volpe oo 
described by Mr. Jackimchuk in his evidence in 13451-13456 


chief. 


-~ The movement of moose to and from their over- Volo 
wintering areas on the islands in the Makcnezie 14720-14734 
River between Wrigley and Fort Good Hope shouldn't 
be impeded by pipeline construction, according to 
Mr. Jackimchuk in cross-examination by the NWT 
Indian Brotherhood/Métis Association. The moose 
appear to move down to the islands in November and 
December. Oscar Creek has been identified as a 
sensitive area for moose, and a report on the effects 
of the compressor station, etc., proposed for that 
area is in preparation. Dr. Banfield pointed out 
that a localized decrease in moose population would 
be possible as they moved out to occupy other terrain. 


- The distribution of musk ox along the North Slope Volo 6 
was described by Mr. Jackimchuk in cross-examination 14536-14547 
by the CYI. The herd was introduced in 1930 and 
seems to be maintaining itself at a stable popula- 
tion. Calving season occurs in Maw and June. No 
Gisturbance studies were carried out. A recommendation 
has been made to the applicant to avoid the herd as 
much as possible. 


- Polar and grizzly bears, if troublesome, would be Wels. BS 
trangquilized and removed with the co-operation of 14360-14363 
the CWS, according to Mr. Jackimchuk in cross-— 
examination by ITC/COPE. Dogs on the spread are 
not recommended because they may repel or attract 
bears. 


- Foxes are not likely to become a problem because of Webs WE 
their wide disversal and because of the waste 14363-14366 
handling techniques proposed by the applicant, 
according to Mr. Jackimchuk in cross-examination 
by ITC/COPE. 


b-11 Birds 
b-11l-1 General 


- Studies on bird populations, life histories and Wels 8s 
disturbance were done in representative areas 14125-14142 
along the route according to Dr. Gunn in cross- 
examination by ITC/COPE. Concentrations by year 
and season were of particular interest, giving 
an idea of natural variations in a given habitat. 

Along the North Slope 60 lakes were examined for 
their productivity. This information, keyed to 
the data on fish by Dr. McCart, will be useful 

in determining camp locations and water sources. 


b-11-2 Snow Geese (See also b-8) 


- The North Slope is a staging area for over 300,000 vol. 93 
snow geese which, if forced off that site by 14172-14175 
natural causes, go to the outer Delta area in 
the vicinity of the cross Delta route, according 
to Dr. Gunn in cross~examination by ITC/COPE. If 
they were in the area during construction, the 
work would be shut down, according to Mr. Hemstock. 

Compresscr stations CA03, CAO5 and CA06 should be Volos 
moved because they are in the goose staging area. 14870-14872 
In all areas used by geese, controls on plane 

flights, noise and personnel would be required. 


~ The ornithologists' recommendation last September Vol. 98 
to shut down the Shallow Bay dredging operation 14908-14911 
because of snow geese in the area was ignored, 
according to Dr. Gunn in cross-examination by 
Commission Council. . 
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b-11-3 Raptors 


Pipeline facilities within 2.5 miles of known 
raptor sites should be moved, according to 
Dr. Gunn in cross-examination by Foothills. 
outline of the sensitive areas was given noting 
that much of the information is controlled by 

the CWS because of the rare and endangered status 
of some raptor species. If raptors are disturbed 
a year's hatch could be lost. 


An 


More work, as proposed by®the CwS,. is required to 
determine the critical zones around peregrine 
falcon nesting sites, according = to) Diss | Gunneamn 
cross-examination by Commission Counsel. 


12 Fish 


Arctic fish populations are resilient in that they 
can withstand short-term variations that are not 
catastrophic, according to Dr. McCart in cross- 
examination by Foothills and Commission Counsel. 
They have slower growth rates and hence longer 
lives so that the population is less dependent 

On One year class for survival. From a fish 
biologist's viewpoint, the coastal route is 
preferable to the interior route. Some of the 
sensitive areas for fish are the Canning River in 
Alaska, parts of the Firth River and Fish Creek, 
and Phillips Bay. 


The domestic fishing sites along the corridor have 
been identified and will be reported in the 
Biological Report Series, according to Dr. McCart 
in cross-examination by CARC. Critical areas for 
fish are generally those places where a habitat 
change would lead to a significant decrease in the 
total population. In cross-examination by ITC/COPE, 
Dr. McCart said that no studies on restocking have 
been done. Studies have concentrated on the 
prevention of damage. Significant fish populations 
may be evaluated differently by a biologist than 

by people who depend on the fish resource for food. 
In cross-examination by Commission Counsel, 

Dr. McCart said that wherever there is a domestic 
fishing site he would recommend moving the pipeline 
as far away as possible. Mr. Hemstock said that 
such sites would be examined on a site specific 
basis. 


The current state of knowledge on fish species and 
gaps in that knowledge were described by Dr. McCart 
in cross-examination by ITC/COPE. More attention 
has been given to fish than bethnic invertibrates 
in trying to predict impact. 


The use of river flood plains and terraces and the 
steps that will be taken to protect aquatic organisms 
were described by Dr. McCart. The consequences of 
Such operations are being watched on the Alyeska 
project, according to Dr. McCart in cross-examina- 
tion by ITC/COPE. Predicting the cause of damage 

is difficult. Life cycle studies would be useful 

in such predictions. 


As in Alaska, fishing by pipeline workers would be 
prohibited, said Dr. McCart in cross-examination 

by ITC/COPE. Fish povulations are vulnerable in 
relatively unproductive northern waters. Access for 
fishing would be limited since permanent roads aren't 
presently planned. The prohibition of permanent 
roads could be a recommendation. 
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(Contude) 


- Obstructions to fish passage by culverts and berms 


at river crossings and the significance of sub- 
surface drainage were described by Dr. McCart in 
chief. In cross-examination by CARC, Dr. McCart 
said the swimming performance of northern fish can 
be extrapolated from government studies. Bridges 
or eliptical culverts would be preferred to baffled 
culverts, according to Dr. McCart in cross- 
examination by ITC/COPE. In cross-examination by 
Commission Counsel, Dr. McCart agreed that snow 
bridges could act as temporary barriers if not 
removed promptly in the spring. 


- The Alyeska approach, which has general rather than 


detailed, rigorous standards, is preferable, 
according to Dr. McCart in cross-examination by 
Commission Counsel. A site by site operation is 
best. The object would be to preserve fish regard- 
less of population size. The populations are being 
intensively studied. Where knowledge is lacking it 
would be assumed that fish were there and the 
necessary p~recautionary steps would be taken. 
Environmental inspectors should ensure that this is 
done. 


b=i3 Blasting in Watercourses 


- Summer blasting is preferred over winter blasting 


from a fish biologist's viewpoint, according to 

Dr. McCart. The present plans for the Great Bear 
River crossing include winter blasting but this 
could be changed if there was evidence that fish 
would be harmed. In cross-examination by Commission 
Counsel,. Dr. McCart explained that fish were killed 
by the blast shock wave which is worse under ice. 


Buried charges would be used to decrease this effect. 


In a small stream fish could be confined away from 
the blasting area. The crossing of the Old Crow 
River was dry when examined in the winter so 
blasting would have little effect on fish there. 


b-14 Siltation 


- The siltation studies were described by Dr. McCart 


in chief. Generally, char eggs are the most 
susceptible to siltation load increases. 


- The berm construction technique for crossing the 


Great Bear and Mackenzie Rivers was described in 
Foothills cross-examination of Dr. McCart. Culverts 
would be used through the berm as necessary to 
reduce velocities to a level acceptable to spawning 
fish. Generally velocities would be 6 feet per 
second or less. Dr. McCart said that further work 
is required to assess the consequences of siltation 
caused by end dumping during berm construction. 


- A single siltation standard wouldn't be appropriate 


for the wide variety of streams along the route, 
according to Dr. McCart in cross-examination by 
CARC, because it would not necessarily protect the 
fish resource. A site specific determination would 
be required by a competant fish biologist. The 
difficulty lies in setting quantifiable limits which 
would be applicable to a wide variety of streams. 

In some places a river crossing plan similar to 

a borrow site development plan, would be prepared. 
Monitoring of the Inland Gas System work shows 

there is no significant increase in siltation 
downstream of a crossing. IC/COPE pointed out that 
On the Pointed Mountain Line a crossing has been 
causing siltation for more than a year. 
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b-15 Spills and Toxic Substances 


67 


(Contd) 


The Loon River crossing, as described in the stream 
catalogue, was selected by Commission Counsel as an 
example to illustrate what information is known and 
would have to be known for a river 


crossing. 
Dr. McCart explained where there were overwintering 
fish, settling basins could be used to minimize 
Siltation. 


Studies show that siltation is not Significant 400 

to 800 meters from the source, according to 

Dr. McCart in cross-examination by Commission Counsel 
The turbidity isn't as much a problem as what settles 
out on the bottom. 


The effects of methanol on vegetation and fish were 
described by Mr. Dabbs and Dr. McCart in their 
evidence in chief. In Foothills cross-examination, 
Mr. Dabbs indicated that further methanol studies 
with respect to vegetation were necessary. 


Terrain-related tests on methanol spills were 
described by Mr. Dabbs in cross-examination by 

CARC. Pure methanol spill tests were not necessary 
because it is known that such a spill would kill 
plants. Future tests will be done in the treeless 
tundra terrain. Sites of previous tests are being 
sampled on an ongoing hasis to evaluate the recovery. 
Dr. McCart said that no studies have been done on 
the behavior of methanol in water, but it is known 
to generate heat when mixing occurs, and to reduce 
the growth rate and shorten the hatch time of eggs. 
No studies have been done to investigate the effects 
on fertilization. At high concentrations the 
methanol causes temporary blindness in fish. No 
methanol tests have been done in the field on fish. 


It would be preferable to meter the discharge of 
the methanol solution to the Mackenzie rather than 
dump it on the ice, according to Dr. McCart in 
cross-examination by ITC/COPE. Methanol is readily 
broken down naturally. No tests have been done to 
evaluate the synergetic effects of methanol plus a 
high silt load. 


Methanol solutions of a concentration no greater 
than 1% will be disposed of on the ice of rivers, 
according to Dr. McCart in cross-examination by 
Commission Counsel. Methanol has been shown to 
affect fish eggs at concentrations of .001% and 

it is possible that there are spawning areas in the 
Mackenzie River. Mr. Hemstock explained the 

diking type of contingency plans that would be used 
if the concentrated methanol solution leaked out of 
the pipe during a test. 


Test for spills and other toxic substances such as 
fuel oil, synthetic lubricants, etc., are being done 
under the Environmental-Social Program and ALUR, 
according to Mr. Dabbs in cross-examination by CARC. 
If there were such a spill it might be necessary to 
remove some soil before attempting to revegetate. 
Otherwise, physical erosion control measures would 
have to be relied on. 


change in fish locally, 


Spills could cause a taste 
cross-examination by 


acconding tO Din. MeCariaan 
ITC/COPE. If there were a spill, dispersants would 
not be used. Dr. Banfield described the use of 
chalk in the cleanup of the Torry Canyon oil spill 
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b-15 Spills and Toxic Substances 


disaster in Britain. In cross-examination by 
Commission Counsel, Dr. McCart explained that no 
large oil spills would result from a gas pipeline 
and chalk would not be used where oil was spilt. 
Mr. Hemstock pointed out that there already exists 
spill absorbtion and collection equipment at 
strategic locations along the Mackenzie and that 
equipment would be expanded as required if the 
pipeline project were to go ahead. 


- The consequence of an oil spill on birds was 
described by Dr. Gunn in cross-examination by 
Commission Counsel. Generally, the best solution 
is to contain the spill. Dispersants should not 
be used. 


b-16 Aircraft Flights and Disturbance Studies 


- There would be about 1 to 3 flights per month at 
about 150 feet along the right-of-way for monitoring 
purposes during the pipeline operations stage, 
according +o Mr. Dabbs in cross-examination by 
Foothills. Counsel for Arctic Gas advised that 
during construction there would be an average of 
four fixed wing aircraft flights per day per spread. 


- The disturbance studies as described by Dr. Gunn 
in chief involved studies on the effects of human 
presence, aircraft and noise of construction and 
operations on waterfowl and snow geese. 


- The disturbance effects of aircraft flown at various 
altitudes on various species of birds were described 
by Dr. Gunn in cross-examination by Foothills. 
Helicopters have a greater disturbing effect than 
fixed wing aircraft. Foothills suggested that 
various raptors weren't as disturbed by turbine 
helicopters as fixed wing aircraft and gyr falcons 
tended to dive on helicopters. They also suggested 
however that studies by the CWS concluded that 
falcons were more disturbed by fixed wing aircraft 
than helicopters. Dr. Gunn said that snow geese 
tended to be disturbed at a greater distance by a 
helicopter but took longer to settle down after being 
disturbed by a fixed wing aircraft. All reactions 
were relative to the season, species and previous 
exposure. Arctic Gas accepted the recommendation 
that fixed wing flights be kept above 2,000 feet in 
ornithologically sensitive areas. Mr. Hemstock 
indicated that line inspection flights would have 
to be at a lower altitude but that they could be 
varied. 


- The compressor station noise simulator 
birds on the North Slope was described 
in cross-examination by ITC/COPE. Dr. 
this work was undertaken by Arctic Gas 
recommendations after observing animal 
around compressor stations in southern Alberta. 
hee Gunn said the noise caused a loss of snow goose 
feeding grounds for a 24 mile radius of the station. 
The test was for noise only and didn't attempt to 
Simulate human presence, aircraft activity etc. 
During construction, workers will be confined to the 
construction sites. 


study done on 
by Dr. Gunn 
Banfield said 
on his 
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- Flight altitude restrictions are already applied 
to exploration companies Operating in the Delta and 
pose no major problem, according to Mr. Hemstock 
In CrOoss-E€xamination by ITC/COPE. pr. Gunn 
suggested that flight controls could be implemented 
bys requiring: ald. flights to be IFR rather then VFR. 


- Follow-up tests have not been done to evaluate the 
long-term effect of disturbance, according to 
Dr. Gunn in cross-examination bys chemC Yale senha 
Fairbanks corridor would avoid the areas of greatest 
importance to birds in northwestern North America. 
Mr. Hemstock said he had no reservation about the 
list of recommendations submitted by Dr. Gunn. 


- Disturbance tests should be done using the specific 
types of aircraft selected by Arctic Gas once these 
are determined, according to Dr. Gunn in cross- 
examination by Commission Counsel. Generally the 
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14471-14474 


Vol. 96 
14690-14704 


Wek, Ve 
14897-14904 


Twin Otter causes less disturbance than other aircraft 


of comparable size. Hovercraft would be acceptable 
in winter but would be highly objectionable in 
summer. Mr. Hemstock said Twin Otters would be used 


[ASE Ser Vaucewadirenarcrand va piper-type aircraft would 


be used in routine operations surveillance. 


- A minimum flight altitude of 2,000 feet woulda 
minimize mammal disturbance, according to 
Mr. Jackimchuk in cross-examination by ITC/COPE. 
noise simulator test didn't provide any information 
on the visual, scent or other disturbances. No 
studies were done or are planned to assess the 
acceptable frequency of flights per hour for caribou. 


- Mr. Jackimchuk said he generally agreed with the 
stipulations relating to mammals in the EPB code, 
when cross-examined by the EPB. He pointed out that 
a flight altitude of 300 feet was the threshold and 
he recommended 1,000 feet to be sure. The Code's 
recommendation of 2,000 feet was even better. The 
application of the recommendations was a problem for 
the applicant to deal with through its chain of 
command. 

b-17 Vegetation 

- The objects of the vegetation program are: (1) to 

assemble baseline data and, (2) to develop a 

revegetation program, according to Mr. Dabbs in 

his evidence in chief. The program and surveys were 

described. The work has led to the conclusion that 

no harmful impact on the plant communities would 
result from the use of the commercial varieties of 
grasses proposed for revegetation. The availability 
of commercial varieties of seeds was described. The 

Inuvik snow road test indicated that snow roads 

do not impose an unacceptable impact on vegetation. 


- The definition of the landscape into "ecologically 
meaningful units" is done, according to Mr. Dabbs 
in cross-examination by Foothills, through four 
steps: (1) organizing by broad climatic influence, 
(2) dividing into physiographic units, (3) dividing 
by landform and (4) selection by microclimate and 
material select communities. The Chick Lake study 
area was selected as a mid Mackenzie Valley study 
area which will be used to confirm the environmental 
impact predictions. The ohject of the Prudhoe Bay, 
Sans Sault and Norman Wells revegetation test areas 
was to test the germination of various species. The 
commercial varieties proposed are related genetically 
to those already existing in the north. There is no 
danger of these species supplanting native species 


The 
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except, perhaps, in disturbed areas. Agronomic Vol. 89 
varieties are needed for erosion control but native P3565=13570 
seed will be used in the mix for long-term protection. 

Two types of agronomics are released by the Department 

of Agriculture but are not licenced. This was Vol. 90 
explained by Mr. Dabbs in cross-examination by ITC/ 13714 — Ws Hi22 


COPE. 


A mix of seed is used to decrease the chances of VoL. 90 
failure, according to Mr. Dabbs in cross-examination 13571-13576 
by CARC. All the necessary seed is available but 

if one variety proves more successful, ‘a lead time 

of two growing seasons would be required to obtain 

the required quantity of seed. The seed would be 

applied in winter from a truck with aerial spring Vol. 90 
dressing as required. The seed and fertilizer would 13621-13637 
be stockpiled at compressor station sites and 

ferried by helicopter to the aerial seeding location. 

This operation would be timed so that it wouldn't 

interfere with birds or mammals (caribou calving) in 

the area. The trampling and cropping effect of Youll 0 
caribou on the vegetation is not expected to be 13590-13603 
significant. Very localized erosion problems might 14911-14914 
result, according to Mr. Jackimchuk. The ground 

Maintenance crew could remedy such problem areas. 

The overall damage to the revegetated sections caused 

by birds cropping the area would likely be quite 

small according to Dr. Gunn in cross-examination by 

CARC and Commission Counsel. Mr. Dabbs pointed out 

that in designing plans for the drainage and erosion 

control it was assumed revegetation wouldn't be 

effective for the first 3 to 5 years. 


The revegetation program is for long-term surface Wels OG 
soil erosion protection, not for restoring the 13692-13709 
permafrost, according to Mr. Dabbs in cross- 

examination by ITC/COPE. The revegetative program 

would take 1 to 3 years to establish. The agre- 

nomic varieties would be gradually replaced by Wetle 0) 
native species. Observations don't confirm the 13701-13714 
fear that agronomic varieties would persist for a 

long period. 


Trees cleared from certain parts of the Delta wouldn'tVol. 90 
necessarily be succeeded by similar vegetation, 13671-13680 
according to Mr. Dabbs in cross-examination by ITC/ 

COPE. ITC/COPE suggested that this problem could 

extend as far south as Arctic Red River. 


There is no evidence to indicate that the pipeline Wolls Vw 
would cause an increase in fires, according to 37 23=—13727, 
Mr. Dabbs in cross-examination by Commission Counsel. 

Fires are a natural component of the landscape. 

Mr. Hemstock said there were no specific contingency 

plans for fires. Summer construction would be limited 

to compressor station sites so that work could continue 

through high fire risk seasons. 


There would be no permanent damage to the vegetation Vol. 89 

and subsoil from the use of snow roads if patterned 13 SDy/ — 5D Onl: 
on the Inuvik test road, according to Mr. Dabbs in 
cross-examination by Foothills. In cross-examination Vol. 90 

by CARC, Mr. Hemstock said the criteria for snow £3582-13590 
road construction is sufficient cover to protect the 

vegetative mat. If vehicles broke through, the 

road would be abandoned. 


b-18 Timber 


- Timber cut from the right-of-way could be used for 
pilings required by the Delta Page 
according to Mr. 
by ITC/COPE. 
as insulating 


Gas, 


vel 


ducers and Arctic 
Hemstock in cross-examination 


Some timber could be chipped and used 


material on the right- 


regulatory authorities would specify 
done with the cut timber in the clearing permit. 


cross-examination by Commission Counsel Mr. 


of-way. 


said the timber could be left for use in the 


communities, 


b-19 Wilderness and Parks 


The 
what would be 


Dabbs 


In 


- The pipeline would have little impact on wilderness 


values because the area to be 
disturbed, according to Mr. 


examination by Commission Counsel. 


that there was more pristine wildern 
interior route than on the COasStal route. 


traversed is already 
Hemstock in cross- 


The panel agreed 


ess on the 
Dis 


definition of wilderness described man as a co- 


partner with the natural environment. 
pointed to the Man and the Biosphere Program which 
set areas «side when industrial development r 
were being considered. 
areas should be set aside in the North. 
area has already been disturbed, however, with DEW 
line sites etc. The interior region would be more 
conducive to a wilderness area. 


Dr. 


Mr. 


Banfield 


Hemstock 


The coastal 


suggested that the way to preserve wilderness was to 
define industrial areas rather than vice versa. 


background of the proposed International Wildlife 


Range was described by Dr. Banfield. 
Range now stands, pipelines are not prohibited. 


The 


As the Alaskan 


~ Recreation areas as set out in the PAAG report would 
be reviewed by Arctic Gas, according to Mr. Hemstock 
in cross-examination by Commission Counsel. 


b-20 Archaeology 


- The archaeological evaluation in the N.W.T. would be 


re-done based on the techniques utilized by Reeves 


in his work in the Provinces, according to 
Mr. Hemstock in cross-examination by Commission 


Counsel. 


The Reeves' approach was described. 
Gas would not do off right-of-way excavations or 
excavations within the right-of-way unless sites 


Arctic 
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Werks M6 
13680-13692 


Vol. 90 
13729-13730 


Vol. 99 
15052-15056 


Voi 99 
15057~15082 


Banfield'"s 


equirements 
He felt more park and wildlife 


Wolk OE 
15082-15083 


WOiks YS 
15090-15104 


were going to be disturbed in construction or operation 


of the pipeline. 
on each spread to do ditch wall examination. 


There will be an archaeologist 
Commission 


Counsel asked that Arctic Gas detail its 
archaeological plans for the project. 


b-21 Aesthetics 


- A landscape architect will be involved in final 


design to work mainly on compressor stations and 


Similar above-ground structures, according to 
Mr. Hemstock in cross-examination by Commission Counsel. 


Local people will be consulted after certification 
during final design on the immediate location and 
general aesthetics of the pipeline in their area. 


b-22 Bonding and Compensation 


- Compensation to local people for damages would be 
complicated because of the difficulty in assessing 
e.g. whether such things as a decrease in 


cause, 


fish catch were due to natural variations, 
pipeline or the highway, according to Dr. McCart 
in cross-examination by the N.W.T. 
Métis Association. 


the 


Indian Brotherhood/ 
In the case of fish there is 


Vol. 99 
15083-15090 


Wolle al 
13901-13912 


UP 


TRANSCRIPT 
also lack of baseline data. Mr. Horte had suggested REFERENCE 
that compensation should be handled in the usual 
way in the courts with the onus on the claimant 
to prove his case. Counsel for the Brotherhood 
suggested the onus be shifted to the pipeline 
company to prove that it didn't cause the loss. 

Mr. Hemstock suggested that a Board consisting of 
government, pipeline and local people could be 
established. The Judge sugaested that if the pipe- 
line company failed to comply with regulations, it 
would then be required to prove non-responsibility 
for the cause of damage. This would provide an 
inducement to adhere to the regulations. 


- A performance bond in the amount of 1% of the capital Vol. 96 
cost of the system wouldn't be warranted, although 14658-14667 
there is nothing wrong with the idea, according 
to Mr. Hemstock in cross-examination by the CYI. A 
lesser amount assigned on a spread basis would be 
better. The responsibility - particularly in the 
long-term - belongs to the government. This is 
particularly true for such things as caribou herd 
Management. Tax revenue from the pipeline could be 
used for such projects. 


- The pipeline will be blamed for decreases in game Vol. 94 
whether it is responsible or not, noted Mr. Jackimchuk14349-14359 
in cross-examination by ITC/COPE. It would be very 
difficult to establish cause-effect relationshivs. 

Dr. Banfield noted that the literature shows there are 
long-term natural fluctuations in caribou herd size. 
Strict regulations on the Dempster Highway would 
probably be effective in bringing the impact of that 
project within acceptable limits. 


b-23 Inspection and Surveillance 


- A CPM type of project control containing environ- Volks OS 
mental constraints will be used, according to 14410-14422 
Mr. Hemstock in cross-examination by ITC/COPE. In 
cross-examination by Commission Counsel, Mr. Hemstock Vol. 99 
said work has started on CPM type environmental 15039-15044 


charts which will form part of the operation and 
maintenance contingency plans. These plans will 
consist of about six typical base case situations 
which would have specific condition overlays. 
Commission Counsel asked that a CPM chart be produced 
so the technique of incorporating environmental 
concerns could be examined. 


- Environmental inspectors would have a degree in Wool, VS 
natural science and would answer to the Arctic Gas 14505-14518 
man on the spread, according to Mr. Hemstock in 
cross~examination by ITC/COPE. A training program 
is being developed. Hunting, fishing and aircraft 
flight restrictions will be discussed with the 
appropriate authorities. MOT is already working on 
flight control techniques, according to Dr. Gunn. 


- Some type of environmental code would be desirable Wiel, Bi 
along with an education program, according to Dr. Gunn 14803-14805 
in cross-examination by the EPB. Dr. McCart said that 
it is ultimately the responsibility of government to Vol. 97 
ensure recommendations are part of the terms and 14806-14810 
conditions and to ensure enforcement. The applicant 
1s also responsible. 


~ Competent people are needed in the field to detect Vole oS 
problems before theymoccum, according tomDramMeCarmt 14088-14100 
in cross-examination by Commission Counsel. Three 


people would be required on each of the 9 spreads. 
Monitoring during operation and maintenance will 
include surveillance of the line, checking such things 
as the caribou migration and preparing detailed 
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follow-up baseline studies such as those done at 
Chick Lake. Dr. McCart outlined the three major 
classifications of streams and said that the measures 
to minimize stream disturbance were: (1) to gather 
baseline data, (2) to determine the expected habitat 
changes and tolerance levels and, (3) to specify the 
methods to keep changes within tolerance levels. 
Three areas looked at are: (as) sedimentation, 
(2) methanol effects ana (3) dissolved oxygen (critical 
for Arctic Char). Commission Counsel asked that 
Arctic Gas assemble its monitoring program to show Vol. 99 
what would be monitored, when monitoring would be 15047-15052 
done and the purpose of the monitoring. 


- The Environmental Manual would outline what contract- Vol. 99 
Ors must do, and legal staff at Arctic Gas would 15044-15047 
ensure the necessary requirements were included in 
contracts and sub-contracts, according to 
Mr. Hemstock in cross-examination by Commission Counsel. 


- The job of the environmental inspector is to foresee Vol. 91 
problems to make sure that construction goes ahead 13821-13824 
smoothly, according to Mr. Hemstock in response to 
the Judge's question. He would work closely with 
government people. No breach of ethics would occur 
LnCOlngesoOn 


- The Judge noted that Many of the promises made by the Vol. 95 
applicants, regarding such things as restriction 14513-14521 
of personnel to camps, are beyond the applicant's legal 
right. He asked the applicants to give that some 
thought. 


b-24 Training and Education 


- Employees of the company - be they native or other- Wolls 95 
wise - wouldn't be allowed to trap while on the job 14366-14371 
or housed on the job, according to Mr. Hemstock. 

Similar policies regarding fishing and hunting woulda 
be desirable. 


- A report on employee training on the job and before Woilic YS 
arrival on the job should be ready by phase IV of 14521-14522 
the Inquiry, according to Mr. Hemstock in cross- 
examination by ITC/COPE. 


b-25 Miscellaneous 


- Mr. Jackimchuk explained his views on complaints Wel. BE 
received in Old Crow about his company harassing 14705~14706 
caribou. Weko SN 

14713-14715 

- Arctic Gas filed as exhibits a report by LGL 14716 


summarizing their ornithological recommendations for Vol. 91 
the gas pipeline and a report by Aguatic Environments 13834 


on domestic fisheries. Wels OF 
14062 
- Thirty five volumes of the Arctic Gas Biological Vol. 88A 
Report Series were filed as exhibits. 13357-13358 


- The three volume FPC staff draft environmental impact Vol. 97 
report was provided to the Judge by Arctic Gas 14717-14720 
and summarized by Foothills. 14822 

Socio-Economic 


Nil 
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D* Miscellaneous i. ee 
- The Canol project was briefly described by Volos 
Mr. Hemstock. 14063-14065 
- Foothills filed. approximately 29 responses to requestsVol. 88A 
for information by the Inquiry. 13345-13353 
~ The Counsel for Yukon Indians requested that the Vols 


Judge send someone to the Yukon communities along the 14523-14531 
Fairbanks route. The Judge said that the Fairbanks 

coxridor may be beyond the Inquiry's terms of 

reference and asked counsel to discuss the CYI 

request. 


- The Judge outlined his views on the tasks before the Vol. 97 
Inquiry and counsel gave their views on the need 14737-14771 
for a “regulations phase" in the Inquiry. 


E Inquiry Schedule 
The proposed schedule for 1976: 


January 

BS no sitting. 

Ae eS alls Yellowknife formal hearings, 
cross-examination of the EPB and 
last of phase II & III evidence. 

20 - 30 Inuvik - Formal hearings on the 
Delta Producers facilities. 

- Community hearings at night. 

February 

2-6 NOMS TELING. 

aK) ce 12 Inuvik - Formal hearings on 
cross-Delta route, COPE evidence 
and MADGAG (note MADGAG may be 
included in January) 

- Community hearings at night. 
2S meee, no sitting 

March 

aL os at Community hearings: Tuktoyaktuk 
Sachs Harbour, Holman Island and 
Paulatuk. 

55 —= 26 Yellowknife formal hearings on 
phase IV. 

AS) > INspestal 7 NOwSTcelngy 

April 5 - 9 Yellowknife formal hearings. 


Policy and Planning (ACND) 
Division. 
Tavivary LS 97/6). 
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Phase II: Impact of the Pipeline and Mackenzie Corridor 
Development on the Physical Environment 


Foothills: Air, Water and Terrain Evidence 


November 13, 14 and 17, 1975 in Yellowknife. 


WITNESSES: Foothills phase II panel consisting of: 


L.W. Bouckhout: Manager of Environmental Affairs, 
Foothills Pipe Lines Ltd. 


C.W. Drew, Jr.: Geologist, Sproule and Associates Ltd. 
D.M. Davidson: Director, Klohn Leonoff 
Fopecilarndgers Executive Engineering 


Klohn Leonoff Consultants Ltd. 
Dr. H. Vaartnou: President, Vaartnou and Sons Ltd. 


N.A. Lawrence: Consultant retained by Associated Engineering 
Services Ltd. 


Bolt, Uebylkenss Principal, Lombard North Group Ltd. 


Dr. B.O. Reeves: President, Lifeways of Canada Ltd. 
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A. Technical/Engineering 
Nil 
B. Environmental 
b-1 Terrain - General 


The general terrain environmental guidelines suggest- Vol. 88 
ed by Commission Counsel and agreed to by 13200-13208 
Mr. Bouckhout were: 1) land should not be un- 

necessarily disturbed, 2) aesthetic values should 

be protected, 3) wilderness areas should be maintained, 

4) disturbance to the ground surface should be 

minimized, 5) resources in short supply should be 

properly allocated, 6) land use conflicts should be 
minimized, 7) archaeological and historical sites 

should be protected, 8) disturbed areas should be 

stabilized and restored. 


The terrain sensitivity rating was described by Vol. 86 
Mr. Drew along with the general physical and 2 CA 2825, 
environmental terrain impact of the Yellowknife and Wels 87 
Pine Point laterals. In cross-examination by TL SRL EXO 1b LS) Ss 


Arctic Gas, Mr. Drew described his sensitivity rating 
as eEne terrains abmluarty) tomcrevesctmtomitsmnaturncull 


state under summer conditions. It is based on a 

one to four scale. It would be useful in the operations 

and maintenance stages when crews determine the 

access route to any point on the line. In cross- Vol. 88 
examination by Commission Counsel, Mr. Drew said ns 223=—13204 
the rating would be a tool in selecting environmental 

remedies. Commission Counsel asked Arctic Gas to Wolke, UST 


provide the sensitivity map it had prepared. V3 UO3 N39 4 


b-2 Drainage and Erosion 
Soe OE OS LOM 


- Drainage disruption, 
described by Mr. 
related environmental problems, 


Vall 


erosion and slope Stability were 
Davidson as the main terrain- 
The studies on 


erosion, slopes, slope failures, drainage and 


Siltation were described by Mr. 


Bilcl Cie Gilbiekers . 


Most streams would be crossed near their mouth which 


Claridge with the 


will decrease the impact, according to Mr. Claridge 


in cross-examination by Commission Counsel. 


Stream 


diversion would be achieved with culverts or 
diversion channels thereby minimizing siltation problems. 


b-3 Borrow Material 


— Ubaves inka at o/NAiNSIDy. 
was relied on in assessin 


- An assessment of material quality at each site hasn't 
according to Mr. Bouckhout in cross- 


to Mr. Bouckhout in cross-examination by ITC/COPE. 
About 18 million cubic yards would be required on 


the main line exclusive of trench backfill 
Active flood plain sites would not 
The biological team checked the sites this 


requirements. 
be used. 
summer. 


the resources. 


The D.I.A.N.D. inventory was described by 
Mr. Davidson, who suggested that it underestimated 


The Fort Good Hope rerouting will 


make it unnecessary to use the community gravel 
No discussions have been held with the 
producers to evaluate their requirements. 


SOULC OC. 


total resource available about 7 to 17 percent would 


Of the 


be required for general fill and 0.6 to 2.3 percent 
would be required for concrete aggregate. 
requirements of future users will be taken into 
account. 


been made yet, 


examination by Arctic Gas. 


The 


The percentage figures quoted (see above) were very 
general and meant as indicators only, according to 
Mr. Bouckhout in cross-examination by Commission 


Counsel. 
engineers from the D.I.A.N.D. 


inventories. 


The borrow locations were identified by 


Borrow 


would be supplemented by dredging in the Mackenzie 


River. 


The amount, 


b-4 Revegetation 


location and environmental 
impact of dredging hasn't been studied yet. 
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Vol.86 
12829-12849 


Wol,, 3} 
13308-13312 


and D.P.W. granular resources inventoryVol. 86 
g borrow sites, according 


AIS) MSIL PSL 


WOlko 87 
LBSOSI1U SO) 74 


WO. 87 
USL OAL SALCH(0) 


Vol. 88 
133122324 


The revegetation program was outlined by Dr. Vaartnou.Vol. 86 


Native grasses and naturalized landraces of 
agronomic species would be used rather than 
(as proposed by Arctic Gas). 


agronomic varieties 
Contracts to grow seed will be left for the spring 
ne ILS Uee 


The right-of-way would be seeded from a helicopter 
and difficult areas seeded from ground equipment, 
according to Dr. Vaartnou in cross-examination by 


PRE CORET 
shredding and planting of cuttings. 


would be used than proposed by Arctic Gas. 
three years would be required for the establishment 
Dr. Vaartnou said he 


disagreed with Arctic Gas on the matter of seed 


of the revegetation program. 


production. 


OLB 


latitude. 


Seeding would be supplemented with 
Less fertilizer 


Two to 


Enough seed of the type proposed by 
Foothills can be produced but it must be grown north 
Seeding would take place when 


construction is finished with two monitoring trips 


during the first summer. 


The first would be three to 


four weeks after seed germination. 


28532670 
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b-4 Revegetation (Cont'd) 


- The difference in the use of native and naturalized Voll 787 
landraces as proposed by Foothills, and the use of 13123-13163 
agronomics by Arctic Gas was reviewed by Arctic Gas 
in cross-examination of Dr. Vaartnou. Dr. Vaartnou 
said the agronomics would hinder the establishment 
of a self-supporting ecosystem. Some native varieties 
grow as fast as agronomics and are therefore just as 
effective in erosion control. The re-establishment 
of a self-sustaining ecosystem is more important than 
erosion control. The program for seed production 
was described. Dr. Vaartnou said he was optimistic 
that the seed could be produced and the northern 
revegetation program would meet the objectives. 


- The native varieties are more suitable than introducedVol. 88 
varieties for erosion control even if they don't 1332 5— 3233 
grow as quickly, according to Dr. Vaartnou in 
cross-examination by Commission Counsel. The 
reseeding program and use of seedlings was 
described. othe program hasn't yet been tested 
north of 60 but next year will be the start of a 
three-year program. The shredding concept has not 
been tested north of 60° although there is a 
proposal to do so. 


b-5 Water and Waste Systems 

b=5.1 General 

- Water supply, sewage and solid waste disposal systems Vol. 86 
were described in general by Mr. Lawrence who was L287 S=—— 2379 


a consultant on these matters to both Arctic Gas 
and Foothills. 


- The facilities which might be used at the Komakuk Vol. 86 
Beach Camp on the north slope were described by E29 Sis — 29 ON 
Mr. Lawrence in cross-examination by ITC/COPE. A Woke By 


mechanical sewage treatment plant would be used with 13116-13122 
effluent disposal to a site which is not yet deter- 

mined. Typical treatment plants were illustrated. 

Lagoons would not be used for non-permanent facilities 

but would be used as backup at future compressor 

station sites. The water supply problem has been 

looked at in general terms only and no problem is 

anticipated. 


b-5.2 Water Supply 


- No site specific work on water supply has been done Vol. 86 
but airphoto work will start soon to identify useable 12953-12967 
sources according to Mr. Lawrence in cross- 
examination by ITC/COPE. Since the sources aren't 
known the location and length of haul roads aren't 
known. Source identification will come after the 
finalization of the compressor station sites, according 
to Mr. Bouckhout. Mr. Lawrence agreed that there were 
problems on the Alyeska project because of under- 
estimating the per capita water consumption. It is 
reported to be as high as 150 gallons/person/day. 

The present plan is to store water on site in an 
80,000 gallon tank. 


b-5.3 Sewage Treatment 


- The facilities in communities along the route, most Wielka ci 


of which use "honey buckets" most are ages behind TZ967— 12978 
those modules proposed for the camps, Mr. Lawrence 
agreed in cross-examination by ITC/COPE. The comm- 


unities would have the right of first refusal on camp 

equipment after construction but the equipment would be 

virtually useless because it wouldn't be designed for 

their use and would be expensive to maintain. 

Chlorination of sewage effluents would not be Vol. 86 
recommended. Generally effluent discharge would 12979-12988 
be to swamplands rather than running water. 


v2 TRANSCRIPT 
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b-5.3 Sewage Treatment (Contd) 


b-5.4 Solid Waste 


b- 


Secondary treatment using mechanical treatment plants Vol. 88 
or lagoons is the objective for all sewage 1S 2841s 25a 
disposal, according to Mr. Lawrence in cross- 

examination by Commission Counsel. Lagoons would 

be used as backup during construction camp operation. 

Lagoons would hot be built in ice-rich permafrost, 

instead, natural pot hole slews would be used. 

Little thought has been given to lagoon abandonment. 

The modular nature of the treatment plants would 

permit expansion of the facility and allow one 

module to act as backup to the other. 


Non-organic wastes would be disposed of in govern- Vol. 88 
ment approved sites such as the central disposal W3251-13258 
areas now designated, according to Mr. Lawrence in 
cross-examination by Commission Counsel. Burial 


locations would be marked. Organic wastes would be 
incinerated. 


6 Aesthetics 


b- 


The process of aesthetic evaluation, the parameters Vol. 86 
and areas of special aesthetic concern were Outlined 12881-12883 
by Mr. Taylor. 


The wilderness quality would be regarded in a differ- 
ent way by native northerners than by people from the 
south, according to ITC/COPE in cross-examination of 
Mr. Taylor. In answer to the Judge's question, 

Mr. Taylor pointed out that most southern people 

view the north as an area to be exploited and 
developed. It was agreed that the Mackenzie corridor 
has already been aesthetically damaged by seismic 

and other developments. ITC/COPE suggested that 
aesthetics were a matter of personal judgement subject 
to personal bias. A person from the south would have 
a southern oriented bias. Mr. Taylor disagreed. The 
Judge pointed to the evidence heard in the communities 
where people speak of the bush as part of them- 

selves and liken distruption of the land to the loss 
of a limb. 


Aesthetic work on the project includes: (1) an invent-Vol. 88 
ory of known visual features, (2) a review of 13291-13303 
past studies and, (3) a review of physiographic 
characteristics, according to Mr. Taylor in cross- 
examination by Commission Counsel. The location of 
compressor stations is a matter of concern with 

respect to noise, visual features and proximity to 

people. The laterals are currently being reviewed. 

Aesthetic inputs to borrow pit development would 

include visual accessability, shapping of pits, 

revegetation etc. Feedback from communities would 

be useful on aesthetic matters and this would be 

obtained through a community liaison program. 


7 Archaeology 


The purpose of the preliminary archaeological study Vol. 86 

of the pipeline and the general nature of the role 12885-12889 
during construction was described by Dr. Reeves. 

In cross-examination by Arctic Gas, Dr. Reeves said Wells 7) 

no ground reconnaissance has been done to date. USL SIL SL HO, 
The archaeological process will follow four steps: 

(1) identification of potential sites from air-— 

photos, (2) on-site examination, (3) investigation 

of the route after clearing and (4) examination of 

the ditch and spoil mound. 
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b-7 Archaeology (Cont'd) 


~ Artifacts would be left in northern museums, accordingVol. 87 
to Dr. Reeves in cross-examination by ITC/COPE. 13074-13099 
The most significant sites would be found in 
advance of the construction process. The cleared 
right-of-way would also be examined for sites. The 
walls of the ditch and spoil pile would be monitored. 

In response to the Judge's questions, Dr. Reeves 
said the potential for discoveries in the Mackenzie 
Valley is lower than in the Old Crow Basin. 

Dr. Reeves agreed with ITC/COPE that Native people 
should be consulted in evaluating the significance 


Of £Linds. 
- Archaeological sites are protected under statute Vol. 88 
and will be further protected by monitoring, PS 253 — S272 


according to Dr. Reeves in cross-examination by 
Commission Counsel. When a site is located ahead 

of the ditcher the measures that could be taken 
include: (1) moving the line, (2) doing a salvage 
excavation and, (3) flagging the area and returning 
after the pipeline is laid. Dr. Reeves agreed with 

the archaeological site evaluation criteria outlined 

in the Environmental-Social Program Report*. The 

steps to be taken between clearing and ditching, Vol. 88 
if a site is found, are: (1) evaluate, (2) advise 13278-13291 
government and other interested groups, (3) receive 
input from the company and others and (4) carry 

out the salvage decision. Commission Counsel suggested 
that the seriousness of the proposal is questionable 
since there would be little time to do all the things 
proposed. No consideration has been given to 
incorporating archaeological considerations in the 
pipeline contractors' contracts, according to 

Mr. Bouckhout. Environmental inspectors on the job 
would watch for archaeological evidence and would 

have access to a trained professional. This type 

of monitoring has never been done before in North 
America. There are no estimates of archaeological 
manpower requirements yet. 


b-8 Environmental Input 


- The organization and input to the Foothills project Vol. 86 
of the environmental staff was described by LAS MNO A INS: 
Mr. Bouckhout. 


- The environmental education program would be on two Vol. 88 
levels: (1) one for the work crews and (2) one for 13209-13215 
the people responsible for field application, accord- 
ing to Mr. Bouckhout in cross-examination by 
Commission Counsel. A manual of environmental 
protection measures would also be prepared. No 
work has been done on it yet, but the hope is to 
work together with the government agency on the 
manual. Experience on the Mackenzie Highway ard on 
the Alyeska project would be taken into account. 

A team of thirty to fifty environmental inspectors Vol. 88 
would be required. The spread inspectors would USAGI GAAS} 
report to a district chief who would report to head 

office. The powers of the spread inspector and 

his qualifications have not yet been finalized. 

Foothills is very interested in the government's 

thinking and plans on these matters. 


C. Socio-Economic 
Nil 


* 
Preliminary Archaeological Study Mackenzie Corridor (Second Report). 
Jacques Cing-Mars, July 1974. 


D. Miscellaneous 


d-1 Chamber of Commerce Recommendation 
—————— rice ecommendation — 


- The Judge advised that the Inquiry staff were 
studying the ramifications of extending the 
construction period by one year as had been 
requested by the NWT Chamber of Commerce. 
Study would be ready for phase IV. 


Policy and Planning 


ACND Division 


December 10, 


OF Dye 
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TOPIC: Phase III, The Impact of the Pipeline and Mackenzie 
Corridor Development on the Living Environment. 


Foothills - Living Environment 


DAME: December 9, 10 & 11, 1975 in Yellowknife. 

WITNESSES: Foothills panel on the Living Environment consisting 
Of: 
L.W. Bouckhout - Manager of Environmental Affairs 


Foothills Pipe Lines Ltd. 


N.G. Kondla - Botanist 
Lombard North Group Ltd. 


W. Hayden - Aquatic Biologist 
Lombard North Group Ltd. 


Dr. G. Finney - Avian Biologist 
Lombard North Group Ltd. 


Dr. P.H. Whitney - Mammalogist & Project Manager 
Lombard North Group Ltd. 


HIGHLIGHTS: TRANSCRIPT 
REFERENCE 
A. Technical/Engineering 
Nil 
B. Environmental 


b-1 Impact Assessment - General 


- The development of the Environmental Statement, Wiehe DS 
Environmental Map Series and the biological concerns15106-15107 
were briefly described by Mr. Bouckhout in his 15109-15115 


evidence in chief. He also outlined the effects 
of the pipeline on the environment, the mitigative 
measures and the future environmental work planned. 


- The impact of the Foothills pipeline can be kept Nols Oe 
within acceptable limits, according to the panel 15135-15169 
in cross-examination by ITC/COPE. This conclusion 
is based on the assumptions that: (1) the engineers 
can build the pipeline as planned, (2) conflicts will 
be avoided wherever possible, (3) where conflicts 
can't be avoided mitigative measures will be devised 
to bring the impact within acceptable limits, (4) the 
mitigative measures will work, (5) winter construction 
will be used, (6) government agencies will be able 
to provide surveillance of the project, (7) applicant 
and government inspectors will be able to control the 
project and (8) the line wouldn't cross Shallow Bay 
or the northern Yukon. The highways were included in 
the assessment as far as they are presently completed, 
but the prospect of an oil pipeline wasn't formally 
addressed. The highway impact would be greater than 
that of a pipeline although Dr. Whitney took except- 
ion to a previous statement that this impact would 
be up to ten times that of a gas pipeline. He 
suggested that with proper protective measures a 
highway impact could be only slightly more than that 
of a pipeline. Reports listing the environmental 
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REFERENCE 
consultants' recommendations are in preparation, Woul, Of 
according to Mr. Bouckhout. Data on the community 15169-15177 
laterals has been collected recently and is not Vol 99 
included in the filed impact statement. The field 15177-15185 
studies consisted of: (1) reconnaissance, Vol. 100 


(2) detailed surveys, (3) population studies, and 15203-15208 
(4) experimental studies with most work to date 

being of a reconnaissance nature. Areas which Viole 1010 
require further study are: (1) shore bird LS SORE 
migrations, (2) overwintering aspects of fish 

populations, (3) effects of winter siltation, 

(4) vegetation on the laterals and between 

Fort Good Hope and Inuvik and (5) drainage 

disruption. A multi-disciplinary round table Vol. 100 
discussion approach was used, not a matrix, because 15225-15239 
of the subjective nature of environmental decisions. 


- The environmental report produced to date is a Vol. 100 
progress report, not an impact report, according USAMA; 
to Dr. Whitney in cross-examination by Arctic Gas. 

The work began in 1974 and presently work is 
being done on the 1975 field season reports. 


- The panel was asked to comment on the deficiencies Vol. 100 
of the Arctic Gas application by Commission Counsel.15283-15284 
Dr. Whitney said he was reluctant to comment in Vol. 100 
this forum and pointed out that there will always 15380-15381 
be some deficiencies. Dr. Hayden said he would likeVol. 101 
to do more work on (1) winter aquatic ecology 15390-15401 
and the movement of several species of fish, 
(2) winter siltation and (3) general data-gathering 
on the laterals. Mr. Kondla said he would like 
more information on: (1) the drainage consequences 
of permanent roads, (2) rare and uncommon vegetation 
types and, (3) the use of vegetation in evaluating 
terrain sensitivity and route location. Dr. Finney 
said he felt there were information gaps in: 
(1) raptor areas south of Norman Wells, (2) biological 
variability parameters, (3) the impact of barging 
on waterfowl and, (4) Native utilization of birds 
as food. Mr. Bouckhout said Foothills was currently 
concentrating on developing contingency plans and 
environmental training programs. 


b-2 Routing & Facilities Location 


- The effects that biological concerns had on routing Vol. 99 
and facilities location were briefly outlined by LO LOT = 5109 
Mr. Bouckhout in his evidence in-chief. The 
recommendations of the Lombard North Group for route 
and facilities relocation were filed as an exhibit 
(appendix to the direct evidence). 


- The crossing in the Holmes Creek area, if moved Vol. 100 
downstream, would place it in an important swan, e525 512 
waterfowl and beaver area, according to Commission 
Counsel's cross-examination of Mr. Bouckhout. 

Dr. Finney added that falcons had been spotted in 

the area. Commission Counsel pointed out that if 

moved in the opposite direction the crossing would 

be in a previously disturbed area. Dr. Whitney said 

this would lead to drainage problems. The wharf 

relocations at Thunder River and Payne Creek were Vol. 100 
movec 14 miles upstream because of denning areas. 15345-15350 
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The Fort Good Hope re-routing hasn't been 


established yet. 


The abandoned 
Thunder River 
considered as 
was felt that 


CNT cleared right-of-way between 
and Willowlake River had been 
the pipeline right-of-way ope, athe 

it would lead to geotechnical and 


geotechnically related environmental problems, 


according to Dr. Whitney and Mr. 


cross-examination by Commission Counsel. 
be given serious consideration. 


however, 


b-3 Vegetation 
The differences between the Arctic Gas and FoothillsVol. 99 


applications in respect o 


woul 
less fertilizer. 


b-4 Fish and Aquatic Ecosystems 


The differences between the two applications with 


respect to aquatic environments are 


according to Mr. Hayden in-chief. 


requiring further work were: 
Pine Point laterals and, 
in winter. 


Bouckhout in 


f vegetation were 
briefly described by Mr. Kondla in-chief. 
d make greater use of native species and use 


minor, 


It should, 


Foothills 


He outlined the 
field programs, pointing out that the two areas 


(1) the Yellowknife 
(2) the aquatic ecology 


- Information required to evaluate a river crossing, 
according to Mr. Hayden in cross-examination by 


b= 


Commission Counsel, 
and season of construction, 
of construction, 


would include: 


(1) location 
(2) method and duration 
(3) local fish harvest data, 


(4) river volume and velocity by season and the 
effect of construction on these characteristics, 
(5) fish tolerance levels and (6) the winter 


ecology of fish. 

varies from river 
to be assessed on 
requiring further 
blasting effects, 


to river. 


an individual basis. 
investigation are: 
and (2) effects on aquatic 


invertibrates where streams freeze to the bottom. 


5 Birds 


The purposes of the avian program were described 


by Dx. 


Finney in his evidence in- 


chivefic 


There 


are no major differences between the applications 


where the lines are similar. 
Holmes Creek, 


The areas around 
the Norman Range and Great Bear Rock 


were singled out as being important raptor sites. 


As the proposed staging area near Axe Point is an 


important waterfowl area, 


the engineers have 


said they would boom off areas used for fuel 


transshipment, according to Dr. 
examination by ITC/COPE. 
recommendations made, 


Finney in cross- 
Of the avian-related 
75% are still awaiting approval. 


Sightings of whooping cranes on the Yellowknife - 
Pine Point lateral weren't known to Lombard North, 


according to Dr. 
Commission Counsel. 


Finney in cross-examination by 
This would be investigated. 


The gas scrubbing plant at Taglu, as proposed by 
the Producers, would be within the Kendall Island 
Bird Sanctuary but can only be built there with 
the permission of the Canadian Wildlife Service 


(CWS), 
by Commission Counsel. 


according to cross-examination of Dr. 


Finney 


If located 8 miles south- 


east it would be on higher ground and outside the 
sanctuary but this is a decision for the Producers. 


TRANSCRIPT 
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Vol. 100 
15344 


Vol. 100 
15332-15343 


15116-15117 


WOlso YY 
15119-15123 


Vol. 100 
SASS LZ) 7/ 


The degree of information deficiency 
Each river would have 
Two areas 
(1) under ice Vol. 


100 
15303-15305 


Veils OY 
15125-15128 
Vol. 100 
Nery s) 


Vol. 100 
WS aby 710); 


Vol. 100 
15369-15370 


Vioues 
S508 
Vol. 
15402 
Viol Shaye) 

I Sissel S372) 


100 


101 


b-6 Mammals 
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- The summer's mammal field program and the 
mammalogists' interaction with geotechnicians 
were described by Dr. Whitney in his prepared 

He said outstanding concerns were 

related to the impact of the Pine Point - 

Yellowknife lateral on woodland caribou, wood 

bison and aquatic furbearers. 

by Commission Counsel, Dr. 


evidence. 


In cross-examination 
Whitney said he was 
not yet in a position to make an impact prediction 


in that area but most of the risk seemed to be 
in habitat destruction. 


- The data on woodland caribou is scattered through 
a number of reports and publications and needs to 
be pulled together into one volume, according to 


Dr. Whitney in cross-examination by ITC/COPE. 


- The distribution and abundance of the Bluenose 
Caribou Herd isn't well known, according to 
Dr. Whitney in cross-examination by Commission 


Counsel. 


The possibility of a pipeline or highway 
project deflecting the herd so that it might absorb 


TRANSCRIPT 
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W@lb.g OY 
15128-15132 


Vol. 100 
NOS S37 
15367-15369 


Vol. 99 
ISSN Sule 


Vol. 100 
15208-15214 
15352-15366 


the reindeer herd is a problem worthy of investigation. 


The Woodland Caribou exist along the pipeline from 


Travaillant Lake south and their possible interaction 


with the pipeline is under study. 


- The “edge effect" of the pipeline right-of-way and 
the effect on moose will be considered, according 
to Or. Whitney in cross-examination by Commission 


Counsel. 


b-7 Game Management 


- Foothills would co-operate with the appropriate 


agencies in developing game management plans, 


according to Mr. Bouckhout in cross-examination by 
ITC/COPE and Commission Counsel. 


b-8 Toxic Substances and Siltation 


Vol. 100 
15374-15376 


Viole 100 

WER Sypdleiler 
L247 S250 
15377-15380 


- A list of toxic substances to be used on the projectVol. 100 
was requested by ITC/COPE. 


- Winter siltation studies will be designed to make 
general predictions such as distance of travel, 


under ice effect on dissolved oxygen etc., 


according to Mr. Hayden in cross-examination by 


Commission Counsel. 


- The possibility of experiments on methanol and 


other toxic substances is being considered in 


light of the recent work by Aquatic Environments. 


b-9 Disturbance Effects 


- The Foothills construction schedule is such that aie 
will avoid disturbing moose movements into their 


wintering areas on the Mackenzie, according to 
Mr. Bouckhout in cross-examination by the NWT 
Indian Brotherhood/Métis Association. 


- Aircraft flights should be kept above 2,000 feet 
to avoid disturbing birds, according to Dr. Finney 
in cross-examination by ITC/COPE. 
restrictions would also be desirable. 


Flight path 
Similar 


restrictions would be enforced from a mammal 


viewpoint, 


accondinGgmtom Dr. 


Whitney. 


have been held with MOT on this subject. 


No discussions 


15186-15188 


Vol. 100 
15297-15300 


Vol. 100 
15300-15303 


Weil, 
WS Ess SyalssS) 


Vol. 100 
15261-15270 
15374 
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b-10 Borrow Sources a 
- Islands and bars in the Mackenzie River won't be Vol. 100 
used as borrow sources, according to Dr. Whitney 15343-15344 
and Mr. Bouckhout in cross-examination by 
Commission Counsel. Commission Counsel suggested Vol. 100 
that the borrow site at Trout River (MP749) 15350-15350. 
seemed to contradict the statement that borrow 
sites wouldn't be located on active flood plains. 
b-11 Monitoring and Environmental Education 
~ A critical path plan for environmental input Vol. 100 
through to the operation and maintenance stage TSTSS8=— Loge 
will be developed, according to Mr. Bouckhout in 
cross-examination by ITC/CQPE. The organization of 
inspection staff was briefly outlined. The key Vol. 100 
will be in obtaining well rounded people. The 15250-15258 


environmental manual will be designed for inspectors 
and supervisory staff. The training program is 
presently being developed. 


~ A detailed account of the ambit and scope of the Vol. 100 
Foothills monitoring program was requested by 15370-15373 
Commission Counsel. Mr. Bouckhout said it was not 
fully developed. 


C. Socio-Economic 
Nil 
D. Miscellaneous 
- The Inquiry participants congratulated the court VioleemeL ow 


reporters on reaching volume 100 of the formal 15318-A 
hearing transcripts: 


Policy and Planning (ACND) 
Division, 
January 8, 1976. 
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i j d Mackenzie 
T C: Phase II: Impact of the Pipeline an 
ae Corridor Development on the Physical 
Environment. 


CARC: Impact _on the Physical Environment 
DATE: December 11 & 12, 1975 in Yellowknife. 


—— 


WITNESSES: CARC's panel consisting of: 


Dr. E.B. Peterson: President, Western Ecological 
Services Ltd., (Previously Project 
Manager, Northern Pipeline Study, 
Environment Canada). 


Mr. S.C.-Zoltai: Research Scientist, Environment 
Canada. 
HIGHLIGHTS: TRANSCRIPT 
REFERENCE 
A. Technical/Engineering 
Nil. 
B. Environmental 


b-1 Pipeline Guidelines and Environmental 
Social Program 


- The terms of reference for the Environmental-Social Vol. 101 
Program (E-SP) and the scope of the E-SP studies 15409-15420 
were described by Dr. Peterson. 

- The purpose of the 1972 Pipeline Guidelines was to Ww ab@at 
expand on guideline #6 of the 1970 guidelines and 15422-15426 


thereby indicate some of the major topics Eombe 
included in an environmental assessment, according 
to Dr. Peterson. The guidelines were not to be 
considered as environmental protection requirements. 


- The E-SP studies were confined to the gas trunk Wielka shay 


pipeline, according to Dr. Peterson ih) cross— PSS 4e/— lo 2 


examination by ITC/COPE. He said he didn't know 

why the gas process plants, etc., were excluded. 

Some assumptions in preparing the Guidelines were: 

(1) a pipeline would be used and not other modes of 
transporting oil and gas, (2) some throughput would 

come from the Delta region and, (3) some throughput would 

come from Alaska. The Guidelines were a 'checklist' Vol. 102 


for the applicant but the relevant Acts, Ordinances 15568-15576 


ete., would govern the project. None of the E-SP 

work looked into the applicability of the 

legislation. New legislation isn't necessarily 
required for this pipeline. Most people in 

government feel there is adequate existing legislation 
to regulate it from an environmental standpoint. 

The administrative implementation could be simplified. 


This was not studied as part of the E-SP. The Weak. aa 
authority administrating the Acts should have two 15576-15579 
objectives: (1) it should be capable of decisive 


action without a long chain of command and (2) it 
should have the right type of back-up expertise. 
The applicants' statements must be compared to what 
the regulatory officials have in mind. The 
Guidelines are not meaningful in this regard, but 
legislation such as the Migratory Birds Act, 
territorial Lands Act etc. are. 


il 


b-2 Corridor and Routing 


be 


No route was ever specified by Government, according 


to Dr. Peterson. The E-SP study areas were 
generally determined by the route maps supplied by 
the pipeline consortia. 


The Corridor, as described in the Guidelines, would 
not include the East of Franklins route, according 
to Dr. Peterson in cross-examination DY ATG lice Gas. 
The cross Delta route wasn't contemplated when 
describing the corridor, otherwise it would have 
been includec. The Judge pointed out that the 
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Wow, ih@al 
15420-15422 


Vol. 101 
15506-15516 


Guidelines had no statutory authority and the pertinent 


Acts still applied. 
Dr. Peterson said that the corridor concept was 
accepted as a given from the 1970 guidelines and no 
E-S Committee work was aimed at evaluating the 
concept. The issue was debated within Environment 
Canada and the conclusion was reached that the 
concept could only be evaluated by experiment - it 
couldn't be decided by a study. Therefore, 
applicant was asked to evaluate their route for a 
second project. 

The best route in the Ebbutt Hills area from a 
terrain viewpoint would be the Arctic Gas amended 
route to Willowlake River and from there a route 
curving to the west to avoid the Ebbutt Hills and 
crossing the Mackenzie upstream of Fort Simpson, 
aASCCORGIMGM co Mim. eZO lta. 


The abandoned CNT line should be a good site for 
pipeline construction if the steep parts which show 
erosion are avoided, according to Mr. Zoltai in 
cross-examination by Commission Counsel. In cross- 
examination by Foothills it was suggested that 
drainage problems on the CNT line could lead to 
pipeline problems. 


The interior route would be best from a terrain 
viewpoint, according to Mr. Zoltei in-chief. In 
cross-examination by Commission Counsel, Mr. Zoltai 
said that the cross Delta route would be 

hazardous. 


The areas to be avoided, according to Mr. Zoltai, 
are: (1) sensitive areas as defined in E-SP report 
73-4, (2) areas of high ground water aACENVILEY. SUCH 
as: (a) MP380-400 between the Richardson Mountains 
and the Mackenzie Delta, 
Franklins north of Willowlake River, (c) MP450-470 
on the eastern flank of the Richardsons on the 
Unite vOMmmR Ol Geman cu c)) 
Relves 


3 International Biological Program (IBP) and other 


Special Sites 


No restricted or excluded areas as outlined by 
Guideline #4 have been officially designated, 
according to Dr. Peterson in-chief. The E-SP 
reports identify some such areas and the E-SP 
recommended that the Campbell Lake area near Inuvik 
be an excluded area. The suggested areas for 
restrictions are: (1) wildlife areas along the 
Kakisa River west of Tathlina Lake, (2) highly 


sensitive areas such as segments of the Hare Indian, 


Willowlake, Travaillant, Harris, UDOWG. 


Great Bear and Old Crow Rivers, 


Jean Marie, 


(3) 


In cross-examination by ITC/COPE, 


Lele? TPaliseyis 


(b) the western flank of the 


MP195-290 on the Yukon Coastal 


streams identified 


Wolk, ie7Z 
15552-15559 


WOil5 ileal 
15466-15468 
Vol. 102 
15500-15502 
15539-15542 


Wak, ial 
15528-15530 


Vio OZ 
15543-15545 


Vol. 
15469 
V@dhe iat 
USS RLSM S27 
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Viole On 
15462-15465 


Woke Ie 
15426-15435 
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for their fisheries resource and (4) areas 
identified as highly susceptible to terrain and 
surface damage. Ihe areas suggested for outright 
avoidance are: (1) the Dolomite-Campbell Lake 

IBP Ecological site, (2) proposed national landmarks 
such as Bear Rock, Mt. Gaudet, the Ramparts etc. , 
(3) archaeological sites, (4) stream segments with 
open water in winter, (5) areas mapped as very 
critical exclusion areas, (6) Horseshoe Bend on 
the middle channel of the Mackenzie, (7) IBP sites 
that are meant to remain undisturbed, and (8) the 
granite remnants in the western Old Crow Range. 


The International Biological Program was described VOncme ORL 
by Dr. Peterson and he indicated how IBP ecological iby Shree yw, 
reserves relate to the proposed pipeline project. 

It was recommenced that: (1) both applicants establish 

sites for long-term research and monitoring areas, 

(2) the Willowlake (Brackett Lake) site be 

established with particular emphasis placed on 

monitoring the southeast portion of the site, (3) the 

Caribou Hills site be established with monitoring 

emphasis on the Devil Creek Watershed and (4) the 

Dolomite Lake-Campbell Lake site be established with 

no monitoring. In cross-examination by IE / COPE « Vouk. ioZ 
Dr. Peterson pointed out that the proposed IBP 15559-15568 
sites at the Firth River and Old Crow flats were not 
compatible with the pipeline. Lacking direction from 
Government, the applicant wouldn't know if thessmcves 

should be avoided. If both areas were set aside 

the routing of a pipeline would be difficult. The 

sites do not exclude native use of the area since man 

is assumed to be part of the ecosystem. In cross- 

examination by Commission Counsel, Dr. Peterson Weil o ANOA 
said only 7 out of 140 IBP sites have been formally 15588-15603 
applied for: thirteen are along the pipeline route 

and only three of these are formally proposed. The 

Inquiry might benefit from the preparation of the 

balance. The three proposed are (1) Dolomite-Campbell 

Lake, (2) Caribou Hills and (3) Brackett Lake. 

Four proposed sites which directly contact the 

Arctic Gas route are the Rat River site, the Ebbutt 

Hillis site, the Old Crow Basin and the Farth River 

sites. The latter two are recommended for outright 

avoidance and will be formally submitted within six 

months. 


Two monitoring sites, such as Arctic Gas' Chick Lake Vol. 102 
site, should be established - one in continuous 15545-15547 
and one in discontinuous permafrost areas, according 15603-15610 
to Dr. Peterson in cross-examination by Commission 

Counsel and Foothills. The applicants should be 

invited to propose their own sites. 


4 Fens and Pulsas 


The frost heaving of a chilled gas pipeline in un- Weodl a ALohal 
frozen Fens wouldn't be prevented by the techniques 15455-15457 
described by the applicant, according to Mr. Zoltai 

in-chief. The pipeline should avoid contact with 

unfrozen fens. In cross-examination by Arctic Gas 

and Commission Counsel, Mr. Zoltai explained that the Vol. 101 
surcharge berm would sink into the fen. Arctic Gas 15480-15500 
pointed out that roads and railroad fill had been ILD Sil oS Sale 
successfully placed across fens. Ponding should be 

avoided or thermokarst conditions could develop, 

according to Mr. Zoltai. About 5 to 10 percent of 

the route in the discontinuous permafrost zone would 

be in fen lands. Arctic Gas disputed this and asked 


Mr. Zoltai to examine their figures and comment 
through counsel. 


93 TRANSCRIPT 


REFERENCE 

- The formation of pulsas and their effect on a Wolke  INo)at 
pipeline were described by Mr. Zoltai in-chief. 15453-15455 
In cross-examination by Arctic Gas and Commission SS 02-=i> 0 
Counsel, Mr. Zoltai said field experiments should SDAA 
be conducted in wet fenlands. 

b-5 Vegetation 

- Experiments are neeced to devise an effective re- Vode On: 
vegetation program, according to Mr. Zoltai in-chief. 15469-15471 
Agronomics and native species that invade disturbed 15473-15474 
areas have low insulative qualities. In cross- ISU MS S AO 
examination by Arctic Gas and Commission Counsel, 

Mr. Zoltai said that the revegetation program as 
proposed is for water erosion protection not thermal 
erosion protection. Thermal protection can only be 
obtained in the short-term by artificial means in 
combination with revegetation. 

[Ihe wr nodicerns  piliancm com cuitno 000) piles an) thie Wyk 5 ie) 
Fort McPherson area is of some concern because of 15583-15585 
the long time it takes for new growth, according to 
Mr. Zoltei in cross-examination by ITC/COPE. 

b-6 Fires 

- Fires are of concern because of the permafrost WO@dl Moja! 


degredation effect, according to Mr. Zoltai in-chief. 15468-15469 
The applicant should be required to have contingency 


plans for fire prevention, detection and control. In Vol. 101 
cross-examination by Arctic Gas Mr. Zoltai said he 15506 
didn't know if such plans were required on the high- 

way. In cross-examination by Commission Counsel, Vion LOH 
Mr. Zoltai said that from a terrain viewpoint 15526-15528 


construction in formerly burnt, non-sloping areas 
was preferred. 


b-7 Water and Drainage 


- Water for construction purposes on the North Slope Wiel,  AN{0)ak 


would be a problem, according to Mr. Zoltai in 15478-15480 
cross-examination by Arctic Gas. 


- The ground water chilled pipeline interaction requiresVol. 101 


further investigation, according to Mr. Zoltai in 15475-15478 
cross-examination by Arctic Gas. In cross-examination 

by Commission Counsel and Foothills, Mr. Zoltai WoOdbs sia) 
identified the western flanks cf the Franklins, USS ASAI SS As 
particularly around the Willowlake River crossing, = 15559. 


asypotentvally wdiiiacult locations. lhe flenks of, 
the mountains in the Norman Wells area are also 
areas of concern. 


b-8 Miscellaneous 


- Mr. Zoltai described the terrain studies done in the Vol. 10] 


Mackenzie Valley and Yukon and described how perma- 15447-15452 
frost, terrain and vegetation disturbance are 

inter-related. He recommended that no structure be 

installed that would disrupt the natural drainage 

and cause prolonged poncing. The research that is 

required to limit terrain damage is: (1) ground Vigna Oud 
water - chilled pipeline interaction, (2) prevention 15471-15472 
of artificial pulsas in wet fens and (3) revegetation 

program development effective in both thermal and 

hydrological erosion. 


- Mr. Zoltai said he agreed with all the recommendationsVol. 101 


in E-SP report volume 73-4. 15530-15533 
Vicuko ila” 
15543 
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Phase III: Impact of the Proposed Pipeline and 
Mackenzie Cooridor Development on the 
Living Environment 


CARC: Rare and Endangered Species 
December 12, 1975 in Yellowknife. 


WITNESS: CARC's witness on Rare and Endangered 


Species: 


Dr. N.S. Novakowski: Co-ordinator Wildlife 
Management Branch, Canadian 
Wildlife Service, Ottawa. 


HIGHLIGHTS TRANSCRIPT 


REFERENCE 


A. Technical/Engineering 


naw 


B. Environmental 


b-1 General - Rare and Endangered Species 


The pipeline construction will require special Werk. IO 
regulations relating to the protection of LS61S=15617 
wildlife because the Territorial Land Use 

Regulations don't specifically relate to 

wildlife, according to Dr. Novakowski in his 

evidence in chief. The Territorial Game 

Regulations, DOE and Migratory Wildfowl 

Regulations and international agreements such 

as the Polar Bear Agreement and the Convention 

on International Trade in Endangered Species 

of Wild Fauna and Flora, would apply. 


Dr. Novakowski provided a definition of rare Woks Wor 
and endangered species and listed the species USGA USS 32 
designated in the Convention for International USo33) 


Trade in Endangered Species. These species 
are not defined or listed by the Territorial 


Governments. A rare and endangered species WOILo MO? 
policy is under discussion. Dr. Novakowski E565 5— 5659 
recommended that: (1) the protection of such 


species in the Territories be transferred to 

a Federal-Territorial joint committee using 

the Canada Wildlife Act as a means of protection 
and, (2) if development goes into a rare and 
endangered species area the developer should be 
responsible for assisting in rehabilitation. 


b-2 Game Management 


Three steps need to be taken on fur management, Vole 202 
according to Dr. Novakowski. They are: (1) 15624-15626 
the Territorial Governments need encouragement 

to increase incentives to increase utilization 

of fur bearers, (2) fur trapping areas assigned 

to an individual trapper should be delineated 

to give him pre-eminent rights to that resource 

and, (3) transplants of aquatic fur bearers should 

not be counted on in rehabilitating a resource. 

In response to the Judges' question, Dr. Novakowski Vol. 102 


explained why the fur bearers in the Territories 15626-15629 
are underharvested. 
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b-2 Game Management (Cont'd) 


- Game management plans should have been deve loped 
years ago and should have been incorporated in 


the preplanning of a pipeline corridor, according 


TRANSCRIPT 
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Wreyll.  dkoy7 
15660-15661 
15674-15697 


to Dr. Novakowski in cross-examination by ITC/COPE, 15698 


Foothills and Commission Counsel. 
gaps in an ecosystems approach to wildlife should 


be filled in for this project by the Inquiry. 


Territorial Government Game officials could supply 


this type of recommendation. 


- The lack of wildlife planning in corridor planning 
is the fault of both the government and the pipeline 


companies, according to Dr. Novakowski in cross- 


examination by Arctic Gas. 
terrain criteria without considering the biological 


aspects. 


Dr. Novakowski agreed that the proposed pipelines 
could be built with the qualiffications méntioned 


In cross-examination:by Foothills, 


in his testimony. 


b-3 IBP Sites 


- The IBP Sites were identified by Dr. Novakowski 
with maps and charts, and CARC's Counsel filed 
as exhibits the three formal applications to the 
Minister for the IBP Sites at Willow Lake, 
Dolomite-Campbell Lakes and Caribou Hills. 


- The Campbell Lake area is being considered as 


a reserve under the Canada Wildlife Act, according 
to Dr. Novakowski in cross-examination by Foothills. 
In cross-examination by Arctic Gas, Dr. Novakowski 


The regulation 


The alignment followed 


Woe OZ 
15690-15692 


Wrekin 
1566:~-15663 


Weyl, Ue)? 
15651-15679 


Wok, OZ 
15664-15665 


Wowk, IO 


pointed out that both applicants' projects infringed 15689-15690 


on this area. 
pointed out that a similar situation existed with 


In re-examination by CARC, it was 


respect to the Willow Lake site. 


- The Campbell Lake site is the first priority, 
followed by the Caribou Hills and Cirque Lake 
sites respectively, according to Dr. Novakowski 
in cross-examination by ITC/COPE. 


b-4 Terrestrial Species 


b4-1 Fox 


- Habitat and denning areas are key factors for 
foxes, according to Dr. Novakowski in cross- 


examination by ITC/COPE. 


The effects of 


seismic activity are important on a local scale. 


b4-2 Marten 


- The marten are vulnerable to trapping pressure, and 
the populations in the Anderson River and upstream 


along the Mackenzie would be at some risk from 


pipeline development, according to Dr. Novakowski 


in chief and in cross-examination by ITC/COPE. 


b4-3 Grizzly Bear 


- Pipeline conflict with grizzly bear would be by 


chance or due to attractants (garbage), according 
In cross-examination by ITC/COPE 
Dr. Novakowski explained that the bears have been 


to Dr. Novakowski. 


harassed in the Richards Island area but have 


survived. 
concern. 


The gas plants in the area will be of 
It is not endangered species but 


international co-operation exists to help in 
management. 


Woks LO? 
IAS) (OS ILS} 7/0) 7 


Wolk, O72 
15685-15689 


Wola IO 
15619-15665 
NG il 


Voie sO 
15621-15671 


Wolk,  slo7 

15630-15632 
15709-15710 
15675-15678 
15679-15682 
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b4-4 Fisher and Lynx REFERENCE 

- The fisher is not as abundant in the Territories Vode. 12 
as in the northern parts of the provinces, 15618-15692 
according to Dr. Novakowski in-chief and in 15693 
cross-examination by Arctic Gas. 

- The lynx has a cyclical population and is” Vode eLOZ 
becoming more popular for its fur, according 15620 


to Dr. Novakowski. 


b-5 Aguatic Species 


b5-l1 Beaver 


- The beaver is less susceptible to human disruption vole OZ 
because of its pioneering character, according to 15622-15623 
Dr. Novakowski. It is susceptible to oil spills, 15671-15674 
however. 


b5-2 Muskrat 


- The high populations of muskrat in the Delta are Voie L012 
vulnerable to disruption, according to 15623 


Dr. Novakowski. In cross-examination by Commission 
Counsel Dr. Novakowski agreed that the muskrat was 


more important than might be assumed from.its Vol. 102 
position in the ranking of furs because of its 15700-15705 
distribution, guaranteed nature of income for 

trappers, etc. 


b-6 Conflicts with Rare and Endangered Species 


b6-1 Peregrine Falcon 


- The peregrine falcon never was numerous according Vol. 102 
to Dr. Novakowski. Present population estimates 15633-15637 
are about 100 birds. They must maintain their 15693-15654 
breeding habitats to survive outside North America. 15707-25708 
There are less than 12 pairs in Sweden. 


b6-2 Eskimo Curlew 


- The Eskimo curlew may be extinct although there Wells Woz 
have been some unconfirmed sightings in the Delta 15637-15638 
area, according to Dr. Novakowski. Northern oil 15708-15709 
and gas activities are in the suspected nesting 
areas. 


b6-3 Whooping Crane 
- The whooping crane is a rare and endangered species Vol. 102 

of which only 50 wild and 20 captive birds survive, 15638-15644 
according to Dr. Novakowski. The only knows nesting 15710-15711 
site is in Wood Buffalo National Park. The recent 


hatching success rates and "fostering" programs 
were described. 


b6-4 Wood Bison 


Wood Bison are now rare with only about 200 animals Vol. 102 
left in Canada, of which about 130 are in the 15644-15645 
Mackenzie Bison Sanctuary, according to Dr. Novakowski. 

The East of Franklins Route could interfere with a 

future range. In cross-examination by Foothills, Vol. 102 
Dr. Novakowski said the Yellowknife lateral wouldn't 15663-15664 
cut off a very important part of the Mackenzie Bison 

Sanctuary if the bison population didn't expand. 


b6-5 Wolverine 


The wolverine isn't abundant, is nocturnal and Ney 1402 
very wary of man, according to Dr. Novakowski. 15621-15622 
There is poor data on its numbers and distribution. 15645-15647 


Human activities will probably have a minimum impact 15693-15694 
on wolverine. 


b6-6 Grey Wolf 


- The grey wolf is threatened but is still 
subject to bounty, according to Dr. Novakowski. 


Hunting by unlicenced hunters should be prohibited. 


OY 
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ITC/COPE pointed out that the bounty had been 
removed in March 1975. 


b6-7 Polar Bear 


- Polar Bear is hunted by Inuit only and there should 


be few contacts with pipeline work, according to 


Dr. 


Novakowski. 


In cross-examination by ITC/COPE, 


Dr. Novakowski pointed out Canada's international 
obligations in protecting the bears. 


Policy and 


Planning 


ACND Division 


January 13, 


SYS) 
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TOPIC: Phase III: Impact of 
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the Proposed Pipeline and Mackenzie 
Development on the Living Environment. 


DATE: December 15, 16 and 17 in Yellowknife. 
WITNESSES: CARC's panel on fish consisting of: 
= Myre 0 .N. (Stein: Acting Head, Environmental Impact 
Assessment Division, Fisheries and 
Marine Service, Environment Canada, 
Winnipeg. 
=) sMrG. Eien Walle tae Senior Biologist, Fisheries and Marine 
Service, Environment Canada, Vancouver. 
- Mr. L.W. Steigenberger: Fish and Wildlife Branch, University 
of British Columbia. 
SS [kbar Wahl, WGlalikesere Senior Engineer, Environmental 
Protection Service, Environment Canada, 
Vancouver. 
HIGHLIGHTS TRANSCRIPT 
REFERENCE 
ING Technical/Engineering 
Nil. 
Be Environmental 
b-1 Impact and Information Gaps 
- The work done by the Fisheries and Marine VWrouk, Ales! 
Service in the Mackenzie Valley and 5720-5 7/23 
Northern Yukon was outlined by Mr. Stein Vole 0S 
and Mr. Walker. They pointed out that all 15743-15747 
their pipeline recommendations were highly 
conservative since there is insufficient 
information to ensure protection of all eile, ale)! 


fish. 


The areas requiring more work were 


described by Mr. 
- Most of the additional work required is in Vor 20s 


the collection of data on major species and 


15740-15743 


Stein and Mr. Steigenberger. 15782-15788 


15800-15809 


identification of critical habitats, accord- 
ing to Mr. Stein in cross-examination by 


Arctic Gas. 


A lot of this type of work is 


being done as design review of the Mackenzie 


Highway. 


With that data, 


and if all the 


guidelines are followed, the short-term 
impact should be controllable. 
- Additional studies which need to be done Vol. 104 


before a pipeline is built would take two 


PSS 67= 15 378 


to three years, according to Mr. Stein Wienke Os 


in answer to the Judge's questions. In 


16074-16086 


cross-examination by ITC/COPE and Commission 
Counsel, Mr. Stein said that the areas 


requiring study included: 


(1) winter 


habitats, (2) sedimentation, (3) toxicity, 
fish response to dredging, (5) effects 
of instream construction berms and (6) water 


(4) 


sources. 


Mr. Steigenberger outlined the 


species on which further information is 

required in the northern Yukon, pointing out 
that understanding the winter biology was of 
prime importance. ¢ 


No work has been done since 


103 
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March 1975 when the ES program was 
disbanded and this means that the Fisheries 
Service is falling behind. Mr. Millen said 


two areas required work: (1) erosion 

control, and (2) subsurface water-frost bulb 
interactions. Mr. Walker agreed, in cross- VOL. LO4 
examination by ITC/COPE, with Dr. McCart, 15912-15925 


who said the pipeline could be built without 

adverse effect to aquatic ecosystems. The 

Judge pointed out that this appeared to 

conflict with the panel's earlier testimony. 

Mr. Walker explained that in one to three 

years (after further work) a single pipeline 

could be built in the winter. After outlin- Vol. 104 


ing the study objectives of the past four 15841-15864 
year's work and the success in meeting those Vol. 105 

objectives, Mr. Stein and Mr. Walker said 16001-16005 
that they were not in a position to do an 16006-16016 


impact assessment. However, if the guide- 
lines and recommendations outlined in the 
panel's testimony were implemented, they 
would be in a position to make an assessment. 
Additional habitat data is required. 

Mr. Walker and Mr. Steigenberger pointed out 
that the environmental work done by Arctic 
Gas was without precedent. 


b-2 Corridor and Routing 


- A comparison of the prime, interior, Fort Werk, Alas! 
Yukon and Fairbanks routes from a fisheries 15747-15754 
viewpoint was presented by Mr. Walker in his 
evidence-in-chief. He concluded that the 
Fairbanks route was superior to the prime 
route but the prime route was preferable to Wolk, altel’ 


the interior route. Mr. Steiaqenberger IOS) yeh auSs7/ FS) 

agreed with the selection of the prime over V.CileneL OS 

the interior route. 15976-15978 
- The selection of the prime route over the 

interior route and the advantages of the Vol. 104 


Fairbanks route were explained bv Mr. Walker 15904-15912 
amd Mr. Steigenberger in cross-examination 

by ITC/COPE. The cross delta routing was 

not included in the assessment. 

- The Fairbanks route would be best if only Wowk, ANG)!5) 
Prudhoe Bay gas were to be delivered, other- 16030-16033 
wise the prime route is best, according to 
Mr. Walker in cross-examination by Arctic Gas. 

- The East of Franklins route appears Woh. alos 
attractive because of the availability of 15739-15740 
granular material and the fewer river 
crossings, according to Mr. Stein. In cross- 
examination by Arctic Gas and Foothills, he VO OS 


said there was no fisheries' information 15830-15836 
for the area and the need for all-weather Vol. 105 
access roads wasn't considered. In cross- 15991-15992 
examination by the NWT Indian Brotherhood/ Vol. 103 
Métis Association, Mr. Stein agreed that US 7IS— 157.99 


there could be socio-economic factors that 
would make the area unsuitable. 

- The corridor concept is impossible to relate Vol. 103 
to from a fisheries viewpoint, according to 15759-15760 
Mr. Steigenberger in-chief. A watershed 
concept must be emphasized. In cross-examin- 
ation by Arctic Gas, Mr. Steigenberger and Wonka 245) 
Mr. Stein agreed that the reach of a river 16046-16051 
to be considered must be related to the nature 
of the development proposed. 
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b-2 Corridor and Routing Contuds 


- The corridor concept was investigated but 
there is no report or paper on the topic, 
according to Mr. Millen in cross-examination 
by Arctic Gas. 


b-3 Fisheries 


-~ The utilization of northern fish resources 
and the fishery surveys were described by 
Messrs. Stein and Steigenberger in-chief. 

- Controls on fishing by pipeline personnel 
should be enforced as much as possible by 
the applicant, but it may be necessary to 
change the fishing regulations, according 
to Mr. Stein in cross-examination by 
Foothills. 

- The cumulative effect of natural and man- 
made impacts on fish resources is not known, 
according to Mr. Stein in cross-examination 
by ITC/COPE. Mr. Stein explained why he 
disagreed with Dr. McCart's statement that 


it is more important to know population sizes 


than feeding habits. Mr. Walker pointed out 
that most fish appear to be opportunists in 
their food habits. Mr. Stein said that 
restocking of fish was subject to too many 
unknowns to be considered viable. The 
report on the domestic fisheries in the 
northern Yukon was explained for ITC/COPE 
and Arctic Gas by Mr. Steigenberger. 

Mr. Stein explained that the fisheries 
resource may increase in value as develop- 
ment of the Mackenzie Valley continues. 

- The domestic utilization of char in the Big 
Fish River is threatening population 
stability, according to Arctic Gas in cross- 
examination of Mr. Stein. The possibility 
of conflicts between domestic, commercial 
and sport fisheries will require changes in 
legislation according to Mr. Walker and 
Mr. Stein. 


- The use of Yukon coastal lagoons by Mackenzie 


River fish is a subject requiring further 
study, according to Mr. Steigenberger in 
cross-examination by ITC/COPE. 


b-4 Critical and Sensitive Areas 


- The critical times during which in-stream 
work should be avoided are September 1 to 
November 15 and May 1 to July 15, according 
to Mr. Stein in-chief. Mr. Stein described 
the reports that outline sensitive areas and 
listed some of the more important locations. 
He pointed out that the mouths of all rivers 
are utilized by fish and therefore should be 
avoided by pipeline facilities and crossings. 

- Critical areas, according to 
Mr. Steigenberger in-chief, include: 

(1) areas known or acceptable for fish 
utilization, (2) areas of heavy fish concen- 
tration, and (3) potential or established 
Over-wintering areas. The sensitive/critical 
areas on the prime and interior routes were 
described. 

- The recommendations made by the Fisheries 
Service on all the Mackenzie Highway 
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b-4 Critical and Sensitive Areas Cont'd. 
ee ELV Cra Led Sm COM ca 


crossings would have to be obtained from 
the Mackenzie Highway Working Group, 
according to Mr. Stein in cross-examination 
by Arctic Gas. 

The criteria for designating an area as 
critical are the presence of fish in any 
life-stage and the potential utilization 

of an area by any life-stage, according 

to Mr. Steigenberger in cross-examination 
by ITC/COPE. This is a conservative 
designation. 

Critical habitats are those that, if lost 
to the resource, would have a severe 
repercussion on the population, according 
to Mr. Stein in cross-examination by 
Foothills. 

If information on a stream is deficient, it 
should be assumed to be an important fish 
habitat which would be affected by a pipe- 
line. The regulatory agency should assemble 
all industry and government information on 
streams. 

Stream flows vary weekly on some streams 
such as the Ochre, according to Mr. Millen 
in cross-examination by Arctic Gas, and 
this should be considered in the design of 
crossings. Sensitive areas described by 
Mr. Stein in cross-examination are: 

(1) the Swan Lake Creek System, (2) the 
Three Day Lake System, (3) the Rabbit Skin, 
Liard and Martin Rivers (which aren't 
crossed by the pipeline) and (4) the mouth 
of the Arctic Red River. 


b-5 River Crossings 


The choice of stream-crossing techniques 
must ultimately be made on site, according 
to Mr. Stein in-chief. The danger of 
sedimentation is equally applicable to small 
flow streams designated as 'minor' by the 


applicant, since such streams may be critical 


for egg incubation or over-wintering. The 
criteria for culvert desiaqn at a stream 
crossing were described. 


Arctic Gas should indicate which of the 


Standard designs would be used at the smaller 


stream crossings. Data on areas downstream 
of a pipeline crossing which contain eggs 

of fall spawning species are probably 
lacking. 

Streams between the Willowlake River and 
Great Bear River have been observed to be 
open in November when Arctic Gas plans to 
begin work but this wouldn't be a problem 
with Foothills later start-up date, 
according to Mr. Millen in cross-examination 
by Foothills. 

The eight items to be addressed at minor 
stream crossings were described by 

Mr. Millen in-chief. In cross-examination 
by Commission Counsel, Mr. Stein said three 
items need to be known for all crossings: 

(1) the fish species utilizing a stream and 
their abundance, (2) an analysis of habitat 
at and below a crossing and (3) a Sediment 
impact assessment. For summer crossings the 
three areas to be documented are: (1) fish 
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migration routes and times, (2) 


reactions to dredging and (3) 
of berms in streams. 
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fish 
the effect 


For winter crossings 


with flow, the areas of interest are: 


(1) flow rates and patterns, 


tation extent and effects, and (3) 


(2)  sedimen- 


water 


chemistry such as dissolved oxygen. 


b-6 Spawning and Over-wintering Areas 


- Although there is a deficiency of site 
specific information, it is known that 


cisco and whitefish utilize small streams, 
according to Mr. Stein in cross-examination 


by Arctic Gas. 


- There may be some critical over-wintering 
areas on the North Slope downstream ee A 
pipeline crossing that have not been 
identified by Dr. McCart, according to 
Mr. Steigenberger and Mr. Stein in cross~ 


examination by Arctic Gas. 


Potential and 


suspected areas should be protected. The 
spawning areas on the Firth and Fishing 


Branch Rivers were described. 


- The crossing of Shallow Bay is of some 
concern, according to Mr. Stein in cross- 


examination by ITC/COPE. 


Work would be 


underway during the periods of major fish 


migrations through the area. 
to dredging are unknown. 


Their reactions 
The migration times 


vary but start as early as late July with 


return migrations lasting into late November. 
It is critical to ensure passage through the 


area. 


b-7 Sedimentation 


- It isn't possible to say how far downstream 
sedimentation effects can be felt, 
to Mr. Stein in cross-examination by Arctic 

The Arctic Gas sponsored work on 

sedimentation in Miner Creek was described. 

Mr. Stein said some similar work was being 

done by the Freshwater Fisheries Institute. 


Gas. 


He wasn't aware of Dr. McCart's work with 
the Inland Gas Co. in southern B.C. 


b-8 Granular Material 


- The use of active flood plains as sources 


for granular materials has serious environ- 
mental consequences, according to Mr. Stein- 
It should be avoided wherever 


in-chief. 


possible and, like the highway, borrow 
sources should be kept 300 feet away from 


active channels. 


The five rules and informa- 
tion required if an active flood plain were 


used for gravel borrow were described. 
Mr. Steigenberger pointed out that gravel 
1s necessary to the life cycle of fish. 
He gave four recommendations for gravel 


removal procedures. 


- The 300-foot buffer between a gravel 
Operation and an active channel is a 
general guideline developed for the 
Mackenzie Highway, according to Mr. Stein 
and Mr. Millen in cross-examination by 


according 
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8 Granular Material Cont'd. 


Arctic Gas and Foothills. The final 
decision would be made by a Fisheries 
officer. Mr. Steigenberger pointed out 

300 feet may not be adequate in all cases. 
It would be preferable if no gravel was 
extracted below the design flood high 
water stage. 

The reasons for different regulations on 
gravel removal in the Yukon and N.W.T. 

were described by Messrs. Walker and Millen 
in cross-examination by Commission Counsel. 


9 Water Use 


b- 


b-10 Methanol and Toxic Substances 


b-11 Location of Facilities 


Water extraction from lakes could cause a 
drawdown resulting in a loss of habitat, 
according to Mr. Stein, but the withdrawal 
from rivers is potentially more serious. 

The four water withdrawal criteria that must 
be satisfied by the applicants on a site 
specific basis were described. 

The Mackenzie River would be used as a water 
source wherever possible, according to 
Arctic Gas in cross-examination of Mr. Stein. 
Mr. Steigenberger said he didn't entirely 
agree with Arctic Gas on the availability 

of water on the North Slope. Water should 
only be taken from lakes on the North Slope. 


The use of methanol can't be recommended 
from a fisheries viewpoint, according to 

Mr. Stein in-chief. Mr. Steigenberger 
outlined the recommendations for toxic 
spills and described his general concerns 
with an oil pipeline. 

A one per cent solution of methanol wouldn't 
be highly toxic to fish, Mr. Stein agreed 

in cross-examination by Arctic Gas. He 
suggested that further studies be done. 

The re-use of a methanol solution could 
lead to it picking up contaminants which 
would change its properties from those in 
the tests done by Dr. McCart, according to 
Mr. Millen in cross-examination by ITC/COPE. 
The solution should be tested for such 
contaminants before disposal. Disposal on 
land would be preferred from a fisheries 
viewpoint. 


Wharf sites and staging areas shouldn't be 
located at river mouths, according to 

Mr. Millen in-chief and in cross-examination 
by Arctic Gas and Foothills. The highway 
guideline of keeping 1500 feet away from a 
river mouth should also apply to a pipeline. 
Establishment of the sites would set a 
precedent for future use even if the 
facility were dismantled. 

An all-weather road along the pipeline 
would be an asset in getting to the scene 

of a spill, according to Mr. Walker in 
response to the Judge's question. In cross- 
examination by ITC/COPE, Mr. Walker said a 
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b-11 Location of Facilities Cont'd. 


permanent road would be a concern but proper 


regulations and enforcement could take care 


of additional fish resource utilization. 


b-12 Surveillance and Monitoring 


- The Inquiry stipulations for the project 


must allow for some Sl 
according to Mr. Millen-in-chief. 


The 


Fisheries Act applies to all fish-not just 


"significant" fish populations. 

doesn't require the review of designs, etc. 
- Plans for three monitoring sites at highway 

river crossings were described by Mr. Millen 


The Act 


and Mr. Stein in cross-examination ly? ae/ 
The need for a regulatory system to 


COPE. 


take care of preconstruction, construction, 


operations and maintenance, abandonment 
and ancillary development was outlined by 
Mr. Walker using his experience on the 
Aishihik Lake hydro project as an example. 
- The Fisheries Service could have an 
effective input into the monitoring and 
inspection of the proposed pipeline, 
according to Messrs. Walker and Stein in 
cross-examination by Arctic Gas. 
Mr. Steigenberger said that the regulatory 
agency should be a multi-disciplinar 
authority that goes beyond any individual 
service. 
advantages of a single authority. 


- The site specific assessment would be better 


Mr. Millen said he could see the 


than general rules and guidelines as the 
final design is reached, the panel agreed 
in cross-examination by Arctic Gas. 

- The panel listed the things which should 
be monitored during construction and 
operation and maintenance, in cross- 
examination by Commission Counsel. 


- Amulti-disciplinary, single authority which 


would have within it people responsible 
for enforcing the Fisheries Act, would be 
desirable according to Mr. Millen. 


b-13 Miscellaneous 


- The highway river crossing problems at the 
Wrangling River and Rock River were 


explained by Mr.Millen in cross-examination 
by ITC/COPE. 


monitoring on the Pointed Mountain Pipeline. 


Policy and Planning 


January 13, 


1976.3 


Mr. Walker explained the 


(ACND) Division 


te specific variations, 
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Phase III: Impact of the Proposed Pipeline and 
Mackenzie Corridor Development on the 
Living Environment. 


CARC_- CARIBOU 


December 17 and 18, 1975 and January LPS eands WG OW.6 
in Yellowknife. 


WITNESSES: CARC's panel consisting of: 


Dre. Ca nents: Associate Professor of Wildlife 
Management, University of Alaska. 
Dr. G.W. Calef: Research Scientist, Fish and 


Wildlife Service, Government of the 
Northwest Territories. 

Dr. A.T. Bergerud: Honourary Associate Professor in 
Biology, University of Victoria. 
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z REFERENCE 
A. Technical/Engineering 


Nil. 


Environmental 


b-1 Routing 


- The Arctic Gas route is environmentally Vol. 106 


unacceptable, according to Dr. Lent. The Fairbanks 16181-16183 
route is preferable since it is already 

"“mucked up". The Arctic National Wildlife Range 

is unique and irreplaceable. It must be avoided. 

The interior route is preferable to the coastal Vol. 106 
route, according to Dr. Calef. The analysis by 16203-16233 
Arctic Gas's consultant that points to a preference 

for the coastal route is misleading. The data can 

also be interpreted to show that the interior route 

is better. The caribou related advantages and 

disadvantages of the two routes were listed by 

Dr. Calef to demonstrate the superiority of the 

interior route. The interior route avoids the 

calving grounds and the post calving aggregation. 

The caribou would be in proximity to a pipeline 

for only 2 weeks on the interior route. They 

would be in the area of the coastal route for 

2 months. The coastal route also has the disad- 

vantage of crossing the U.S. Arctic Wildlife Range 

and the proposed Canadian Arctic Wildlife Range. 

The coastal route has many disadvantages, Wels 110 
according to Dr. Bergerud. The most vulnerable 16754-16758 
times in the caribou life cycle are during 

calving and during the summer insect harassment, 

which both occur along the coast. Developments 

along the coast might, therefore, seriously affect 

the Porcupine herd. Calving grounds are a key 

piece of habitat for caribou. At calving the 

caribou are more vulnerable to preditors and 

disturbance than at any other time. Conflicts 

with the post calving aggregation, which recently 

has concentrated around Camden Bay, must be avoided. 

The Six advantages of the interior route, with Vol. 110 
particular reference to the consequences of an WO PISS TSS: 
elevated oil line following construction of a gas 

Pipeline, were described by Dr. Bergerud. An 


{baka TRANSCRIPT 


REFERENCE 
important factor is that the pipeline activities 
will alter the caribou-wolf interaction. This 
could limit populations and should be investigated. 
Renewable Resources (consultant to Arctic Gas) did 
little work on the demography and movement of 
wolves. 
- The panel agreed that the coastal route is the Well, iLike 
worst one for caribou, according to Dr. Lent. MO 7 YZ 
- An interior route that goes south of the 16845-16852 


Porcupine River would have advantages over the 
interior route as proposed, according to Dr. Calef 
in cross-examination by the Council for Yukon 
Indians (CYI). The six advantages are: (1) it 
would not enter the Wildlife Range, (2) areas south 
of the river are used less by the Old Crow people, 
(3) it would go through the Eagle Plains and other 
areas that have already been disturbed, (4) it would 
use the same pass as the highway, (5) it would be in 
an area where caribou would be less reactive to 
aircraft flights and (6) there is more evidence of 
disturbed terrain in the area. The Fairbanks route 
is the overall preferred route. 

- The analysis by Renewable Resources (consultant to Vol. 110 
Arctic Gas) was strained in its documentation of 16862-16863 
preference for the coastal route, according to 
Dr. Bergerud in cross+examination by the CYI. 

Overall, the Fairbanks route sounds best. 

- The caribou would cross the interior route during Wok. ata 
the August dispersal, according to Arctic Gas. 16916-16920 
Dr. Calef agreed and acknowledged that this con- 
flicted with his evidence-in-chief which hadn't 
taken the August dispersal into account. Three 
quarters of the herd would cross the route according 
to counsel for Arctic Gas. The major part of the 
herd would have to cross the interior route in the Vol. 111 


spring as well. 16922-16925 
- Considering all mammals, the interior route is Vole SLie 
still preferable to the coastal route, according 16903-16906 
to Dr. Calef in cross-examination by Arctic Gas. 
- The buried pipeline would be alright if it was Woks chile 


built as described on the coastal or interior route, 16931-16937 
according to Dr. Bergerud in cross-examination by 
Commission Counsel. The ensuing developments would 
cause problems. The key overwintering areas for 

the caribou haven't been identified. The use of 

snow roads could change the wolf/caribou interaction. 
Dr. Lent said he preferred the interior route. 

Dr. Bergerud pointed out that the calving and post 
calving activities are the most critical. An 
important consideration is that construction schedule 
"slippage" would be less a factor on the interior 
than on the coastal route. 

— LAC yma Omaconsidesations,) according touDir-a@alliet Woks  dlalab 
in cross-examination by Commission Counsel, are: 16955-16958 
(i) tomavoidetchevicoasiz, a(2)sstomnegqullate sthemwork 
and overflights as suggested by the EPB, (3) to 
instigate further population research and (4) to 
impliment game management schemes before work begins. 

Dr. Lent said consideration must also be given to 
courses of action if the recommendations are impossible 
to meet. Dr. Bergerud said more sophisticated 
demographic work is needed including more work on 
wolves. 


b-2 Calving 


- Evidence exists in Alaska to show that the same Volk 105. 
calving grounds have been used for over a century, 16133-16138 
according to Dr. Lent. As the caribou populations 
decrease these areas shrink inward to the ‘optimum 
core' areas for each subpopulation. These are 
critical areas. The timing of the caribou's arrival 
to these areas coincides with the first new growth 
of cottongrass tussocks. 


Ey 
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- Calving takes place on the coast on both sides of Vole LLO 
the proposed pipeline alignment, according to 16890-16892 
Dr. Lent in cross-examination by Arctic Gas. 
Caribou choose their calving grounds because of Vol. 0 
the freedom from wolves and insects and because 16830-16835 


of the nutritional advantages of the area, 

according to Dr. Bergerud and Dr. Lent in cross= 

examination by the ITC/COPE. If man's activities 

force them elsewhere, the second choice may not be 

good enough for survival. Dr. Calef stressed the Weil, Ale 
importance of calving and post calving periods 16788-16795 
emphasizing that more information is required on 

caribou pregnancy rates, live births and calves- 

at-heel. 

The calving on the coastal plain and on the owl aldkal 
foothills was described for the Judge by Dr. Calef 16910-16916 
based on his 1972 work. Dr. Lent said that work 

by Skoog in the 1960's showed calving west of 

Camden Bay. Dr. Calef explained that post ofalnialinves WaeyL 5 Mala 
aggregations for western Arctic herds involve 16920-16921 
most of the animals. East of the Mackenzie, 

however, there is a tendency towards 10 to 20 groups 

of animals of several thousand each. 


b-3 Caribou Movements and Population Factors 


-~ The use of the coastal area as a winter range must Wel e ALO 


be emphasized, according to Dr. Lent. The likeli- 16139-16145 
hood of caribou on the coastal area during pipeline 
construction is great enough to require contingency 
plans - particularly when one considers the 
possibility of construction schedule "slippage". 

Also, caribou can enter the coastal calving areas as 
early as May which could overalp with the construction 
demobilization. This could lead to increased 

animal mortality. The calving locations vary 

slightly from year to year. An interference aa) aleve 
caribou's attempts to adapt to natural variation will 
be reflected undesirably on the population product-— 
ivity. Man-caused mortality is supplementary to 
natural mortality and the effects are density 


dependent. 

The effects of a pipeline on caribou can't be Vol. 106 
predicted with certainty and therefore, it is 16188-16194 
important to err on the side of caution, according Vol. 110 

to Dr. Calef. More information is needed on: 16781-16784 


(1) accurate population estimates, (2) movements 

and distribution of animals throughout the year, and 

(3) demographic characteristics of the herd. Without 

this information impacts can't be assessed. 

Dr. Calef went on to describe the data available on 

caribou herds in northern Canada and Alaska pointing 

out that none of the information is sufficient to 

explain the population dynamics of the herds. 

The natural regulation of caribou populations Werks Juh0) 
occurs through a fine balance between birth rates 16751-16754 
and death rates, according to Dr. Bergerud. 

Predation and not range and food regulates the 

populations. The population of the Porcupine herd 

seems to be in balance now. This could be altered 

by changing the wolf/caribou interactions. 

Development could give the wolves the advantage. 

Human and natural impacts are cumulative and must Vol. 106 
be summed, according to Dr. Lent in cross- 16264-16273 
examination by ITC/COPE. Evidence of this has been 

seen in the western Arctic herd in Alaska. Dr. Calef 

said this emphasizes the need for continuity in 


population estimates. Population changes are often 

observed but there is no way to find out if the 

change was gradual or sudden. More needs to be Welks MIE 
known about the-effect of wolves. When asked if 16795-16796 
there was a threshold population below which Vol. 110 


recovery was impossible, Dr. Bergerud said he 16835-16837 


- Alaskan experience has shown that a disproportionate 


b-4 Disturbance and Effects of Development 
nO LOVE LOPMENE: 


abs} 


didn't think there was such a number. Dr. Calef 
said there was repopulation of herds from adjacent 
herds which keeps the populations distributed 
throughout the Arctic. 

There are insufficient data on which to base cause 
effect analysis on population changes, according 
to Dr. Lent in cross-examination by Foothills. 

Dr. Calef explained the history of the 40-mile 
herd and the effects of the Steese Highway to 
illustrate this point. 

There is evidence that caribou movements are timed 
to take advantage of nutrient availability at 
certain times and places, according tom Dire lent an 
cross-examination by Arctic Gas. He said that 

the Nelchina herd's reduction may be due to 
emigration and wolf predation. 
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16882-16885 


number of bulls appear along the corridor indicating 


that cows are more sensitive to disturbance, 
aCCOLdING »tOmDrEw went. 


The elevated pipeline simulation experiments done 
in Alaska were explained by Dr. Lent with the aid 
of a film. The conclusion was that where total 


pipe burial is not possible ramps are the preferred 


method to allow caribou to cross. 


WOE AOS 
16169-16170 


Wells IOS 
OLAS IGA) 


Wherever caribou populations come into contact with Vol. 106 


settled areas they experience a decline, according 
to Dr. Lent. The Steese-Forty Mile and Nelchina 
herds were cited as examples. The causative 
factor in these cases can't be fully isolated but 
the circumstantial evidence is not encouraging. 
Alaska Peninsula and Porcupine herds are the only 
two major populations left west of the Mackenzie. 
Both, until recently, were wilderness populations. 
The wisdom of rapid exploitation of the North 
should be questioned, according to Dr. Bergerud. 
Caribou are a vital part of the ecosystem. 


Investigation of relic caribou herds indicates that 


major changes to the ecosystem cause declines in 
herds. 

The history of caribou/human interaction in the 
Forty-mile, Kaminuriak and Churchill Fall herds 
was described by Dr. Calef. In every case there 
is insufficient information to make cause/effect 
evaluation of the population changes. The general 
conclusions that can be made are: (1) 
rates decline when the herd is driven from its 


16177-16181 
Norte, abe) 
16779-16780 


The 


Woks IANe 
16744-16747 


Volts OG 
16194-16203 


calf survival 


traditional calving grounds, (2) disturbance influences 
are felt over a long period of time, (3) the effect 

of the disturbance depends on its intensity, 
(4) disturbance effects are additive and (5) 
may be cyclical over 20 to 50 year periods. 
significance of the field experiments is not as 
great as the applicant leads one to believe. For 
example, the compressor station noise simulation 
reproduced only one aspect of compressor station 
disturbance. Such experiments don't give the hard 
data needed. 

Human activities, such as road use, that affect 


populations 

The 

Vol. 106 
16233-16238 


Nolo 


caribou range abandonment should be examined so 
effective regulations can be developed, according 
to Dr. Lent. In cross-examination by Foothills, 
Dr. Lent said the behavioural changes caused by 
man made changes are not known. 

One of the main problems associated with caribou 
harassment is calf-cow separation, according to 
Dr. Calef. Dr. Bergerud explained the calf-cow 
relationship and Dr. Lent emphasized the need for 
more knowledge in this area. 


16780-16781 


Vole aak0 


16873 


Wo), AMAL 
16816-16821 


b-5 Caribou Herds and Reindeer Herds 


If there is 


construction, there will be seriou 
Lent in cross-examination by the 
amination by ITC/COPE, 

ned that caribou 
tion to the volume of 


according to Dr. 
In ecross-ex 
Calef and Bergerud explai 


Gna ee 
Drs. 


hesitate at roads in propor 
traffic on the road. 


114 


no regulation of public access during 


and salt attract ungulates. 


restricted or stopped during cer 
A 1,000 foot minimum for 
ng calving periods, 
Calef in cross-examination by ches CYaiae 
ecommended by the EPB is 
Renewable Resources recommended that 


adequate except duri 


GO Wires 


2,000 foot minimum r 


even better. 


The clearings, 
Traffic should be 
tain periods. 


s implications, 


packed snow 


flights over caribou is 


according 


there be no overflights during calving and post 


calving periods, 


Caribou can 


according to Arctic Gas. 
adapt to man if the right environmental 


mix exists, according to Dr. Bergerud in cross- 


examination 


by ITC/COPE. 


Dr. Bergerud, 
examination by Arctic Gas, said he disagreed. 


THCEOSiS— 


effect could shift the delicate balance existing 
in the caribou herd in the wrong direction. 

The Prudhoe Bay caribou herd hasn't declined yet 
despite the developments there, according to 

Dr. Lent in cross-examination by Arctic Gas. 


Calving occurs east of the oil field and migration 
The disturbance caused 


is parallel to the corridor. 
by an elevated pipeline wouldn't necessarily be 
similar to that caused by surcharge berms or 
roads associated with the chilled, buried gas 


pipeline. 


The human activi 


ty associated with the noise 


aspects of compressor station operation would 
compound the impact for caribou, according to 


Dr. Calef in cross-examination by Arctic Gas. 


disadvantages of a pipeline through the Canning 
River Valley (interior route) are over-emphasized 
bye Arcevetcas:s 


The differences between caribou and reindeer are 
not very significant for the present considerations, 16776-16779 


according ton Digs 


Lent. 


Information on reindeer is 


applicable to assessment of impacts on caribou. 
The possible effects of development on the reindeer Vol. lll 
herd, according to Dr. Lent in cross-examination by 16945-16946 


Commission Counsel, 


range, 


Bluenose caribou herd and 


io Grs: 


(is) 


to work at higher paying jobs. 
The Bluenose herd is expanding west and currently 
numbers about 100,000 according to Dr. Calef in 
cross-examination by Foothills and Commission 


Counsel. 


fragmentation of 
(2) pressure causing contact with the 
(3) the herders leaving 


The pipeline and Producers facilities 


will conflict with the Bluenose and reindeer 


herds. 


herds often get absorbed. 


Reindeer forced into contact with caribou 
Also Caribou attrace 


wolves which can cause problems to the reindeer. 
Diseases are also transferred from caribou to 


reindeer. 


The development of roads, 


above ground 


feeder lines and the effects of sulphur dioxide 


on vegetation will all cause some harm to the herds. 


- The differentation between woodland, barren land 
and mountain caribou have no operational meaning, 
according to Dr. Bergerud in-chief and in cross- 


examination by Foothills. 


behaviour. 


probably more wary of man and less gregarious. 


For example, 


The environment alters 


woodland caribou are 


sorts of characteristics will govern the reaction 
of the animals to a pipeline. 


The 


Man'sVol. 


The 
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16837-16838 
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16900-16902 
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16892-16893 


Vol. 110 
16885-16890 


Wells titi 
16928-16931 


Vol. LL0 


Wels, ILl@ 
16869 
Woks alibil 


16937-16943 


Wolls 2LiL0) 
16750-16751 
16874-16880 


These 
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aS REFERENCE 
b-6 Monitoring and Surveillance 
- Alyeska openly admits that winter construction VO O16 
has been far less successful than anticipated, 16159-16169 


according to Dr. Lent. The resulting slippage 

in construction schedule has major environmental 
ramifications. Dr. Lent quoted from BePOVeS to 

illustrate this point. The major problems in 

Alaska have been the enforcement of environmental Wells ILO 
standards and stipulations and in the account- 16170-16177 
ability for actions. Environmental people in 

the field need to have the authority to stop 

environmental degredation on the spot. The Alaskan 
environmental briefings and education programs 

have been a. travesty. 

- The regulation of the gas processing plants, the VOI earsOG 
gathering lines and the pipeline should be under 16251-16259 
One organization, according to Dr. Lent in cross- 
examination by ITC/COPE. The lack of control of the 
gathering areas in Alaska has resulted in terrain 
damage. The State is feeling the financial impact 
as it tries to cope with staffing to monitor, enforce 
and deal with violations in the courts. The situation 
with respect to JFWAT (Joint State/Federal Fish and 
Wildlife Advisory Team) is different because it is 
financed by industry. There is an ongoing though Vole 106 
limited effort to monitor wildlife on Alyeska - 16257-16264 
particularly caribou and moose. People from 
Alaska should appear at the Inquiry to describe 
problems such as: (1) employees being firéd and 
court cases resulting from environmental insults, 

(2) falsification of welding x-rays making it 
necessary to dig up the line and re-x-raying it, 
(3) numerous oil and fuel spills and (4) lack of 
effective recourse when employees feed wild 
animals. This should be a criminal offense. 

- Monitoring and surveillance of the caribou herd Werk sale 
would take 4 to 6 full time pecple with a budget 16852-16860 
of $100,000 to $200,000 per year, according to 
Dr. Calef in cross-examinatian by the CYI. The 
problems of detecting and assessing population 
changes were described by the panel. 

- In Alaska, the pipeline monitoring does not include Vol. 111 
thesoii field activities, according to Dr. Lent 16943-16954 
in cross-examination by Commission Counsel. 


b-7 Wilderness and Wildlife Range 


- Caribou are wilderness animals in two respects, Weks Iho) 
according to Dr. Bergerud: (1) they need large 16749-16750 
areas in which to roam and (2) they are unwary of 
man. The problem to be addressed is not if the 
Caribou can live with man but rather, can people 
live with caribou. It is man that causes the 


problems, not the caribou. Dr. Lent agreed that Wel, Iabe 
caribou are an integral part of wilderness. A 16865 
definition of wilderness (as contained in the U.S. Vol..110 
Wilderness Act) was read by Dr. Lent. It was 16772-16776 
pointed out by Dr. Lent that: (1) the large 


migrations can't be sustained in a highly altered 
environment and (2) calving grounds are all in 
"wilderness" areas. 

= The statements) by Arctic Gast Mu. Hemstock about Wik. LOE 
the availability of other areas similar to the 16246-16255 
Arctic National Wildlife Range is erroneous and 
Misleading, accormdingmro Diggs vent im ierosis— 
examination by ITC/COPE. There are no alternative Vol. 106 
areas because of the present legal status of areas 16183-16187 
to the west. A study of the Wildlife Range as a 
wilderness area was conducted in the early 1970's. 
Da. Lent urged) the) inquinys toy obtadnisa copy. 


TRANSCRIPT 


116 REFERENCE 
b-8 Game Management 
- The Porcupine herd could decrease jan, Wks Ghol By ise Vol. 106 
10 years because of development in the same way 16238-16240 


that the Forty-mile and Nelchina herds declined, 
according to Dr. Calef. The true environmental 
impact resulting from the pipeline project will be 
negligible simply because the cause of the impact 
could not be attributed directly to the pipeline. 
Knowledge is required on: (1) winter ranges and 
their changes year to year, (2) migration - how it 
is learned and the migration route advantages, 

(3) calving grounds and their advantages, (4) the 
reason for summer movements and (5) the birth/death 
balance factors. 

- The Federal Government should be responsible for Wok, dLk@ 
the Porcupine herd and should set aside an area 16769-16771 
for its preservation, according to Dr. Bergerud. 

Statistics that need to be gathered for herd 
management include: (1) status of the herd, 

(2) birthrates, (3) age structures, (4) the percent- 
age of calves in October and March and (5) the status 
of wolf populations. 

- The Arctic Gas work was mostly single species Vol. 110 
studies with little attempt at integration, accord- 16745-16748 
ing to Dr. Bergerud. The data isn't susceptible to 
ecosystem analysis. Also, it is directed only at 
the short-term impact of a buried gas pipeline, but 
such a pipeline will be followed by other developments. 

The Porcupine herd can withstand the short-term 
effects of a buried pipeline. It can't withstand the 
long-term effects. 

-~ The future research as outlined by Dr. Bergerud WOlls Io 
should be pursued according to Drs. Lent and Calef 16796-16816 
in cross-examination by ITC/COPE. Dr. Bergerud 
said that one way to get all the required information 
quickly would be take a large sample of animals - 
up to 1,000 - and, using a team of specialists, 
take all the necessary data. A similar approach 
was used by the CWS in their study on the 
Kaminuriak Herd. This would be a start at effective 
management. The quantification of animal response 
to roads, etc., should also be pursued so that the 
additive effects of development can be assessed. 

~ More coordination, with an international agreement 
on the caribou herd, is necessary for effective Wok, WALO 
management, according to the panel in cross- 16827-16830 
examination by ITC/COPE. The present situation 
is chaotic. 


- The present management of the Porcupine herd Weyl, Ile 
would be better termed non-management, according 16863 
to Dr. Calef in cross-examination by the CYI. 
It is amusing and hopeless. Dr. Bergerud said 


that the Federal Government should be responsible 
for the herd because it has better expertise, a 
better caliber of science and is less prone to 
backyard politics. 

- There should be a no hunting zone along the Worth IAle 
pipeline corridor and highways, according to 16867-16869 
Dr. Calef in cross-examination by Foothills. The 16873-16874 
monitoring during construction would continue as 
part of the herd management scheme after construction. 

- The increased load on game management agencies in Viol allel 
Alaska because of the Alyeska project was described 16946-16955 
by Dr. Lent in cross-examination by Commission 
Counsel. About 30 biologists and technicians are 
employed in direct monitoring. Most of the cost 
of this work is reimbursed by Alyeska. No 
Significant staff expansion has occurred to deal 
with indirect effects of the pipeline like oil 
field developments. The State can't address these 
issues because of budget restraints. Before 
construction, the statutes should have been 


Il 


reviewed to ascertain their adequacy to deal 

with development-related problems like harassment 
and feeding of wildlife. Enforcement depends 

On ability to handle cases. Judges and magistrates 
are overworked. Dr. Lent said he hoped Canada 
would "beef-up" its game management before 
developments. Dr. Calef agreed, saying that a 
formal monitoring plan developed by the Inquiry 
could be followed up after construction. The 
strain caused by increased access and population 
should be assessed. 


b-9 Musk Oxen 


- The transplant of musk oxen on the north slope in 
1969 to 1970 was described by Dr. Lent in cross- 
examination by ITC/COPE. The animals were in 
the area in the 19th century but were hunted to 
extinction. Musk oxen are sensitive to disturbance 
particularly during and after calving (mid April 
to May). Calves and cows that are separated are 
less likely to be re-united than are caribou 
calves and cows. 


b-10 Buffalo 


- The current work on buffalo in Wood Buffalo 
National Park and the Buffalo Sanctuary near 
Fort Providence was described by Dr. Calef in 
cross-examination by ITC/COPE. The large growth 
rate of the Providence Wood Bison herd indicates 
the capability of that habitat. The herd in 
the Park are hybrids of wood and plains buffalo. 
That herd is 30 - 40% infected with TB and 
brucellosis. The herd is in a period of decline 
and current work is aimed at finding out why. 


b-1l Alaska Conservation Society 


- Dr. Lent addressed the Inquiry as a representative 
of the Alaskan Conservation Society saying that the 
Society may present a formal brief to the Inquiry. 
They feel the Inquiry is very worthwhile and would 
like to see more like it in the U.S. Dr. Lent 
filed as an exhibit the Society's periodical 
dealing with oil and gas development. 


b-12 Miscellaneous 


- Government environmental reports on the Beaufort 
Sea were filed as exhibits by Commission Counsel. 

- LGL's report for Arctic Gas on the birds on the 
cross-Delta route was filed. 

- Fisheries studies on the cross-Delta route were 
filed by Arctic Gas. 

- The Wilderness Study Report on the Alaska National 
Wildlife Range was filed by CARC. 

- A preliminary logic diagram illustrating the 
repair of a line break was filed by Arctic Gas. 


Socio-Economic 
c-l Alaska Pipeline Impact 


- The impact of the Alyeska pipeline on life in 
Fairbanks was described by Dr. Lent in cross- 
examination by ITC/COPE. Air pollution, ice fog, 
schooling in shifts increases in crime rates, 
housing problems, overloaded communications 
facilities and rapid turnover of personnel were 
all cited as impact examples. Fairbanks was about 
twice as big as Yellowknife before the pipeline 


and now it has a population of about 50,000. 
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c-2 Native Histor 


—- Father Fumaleau presented a copy of his new book Vol. 106 
to the Judge. It is entitled "As Long as This 16154-16155 


Land Shall Last". 
D. Miscellaneous 
mal 
E. Inquiry Schedule 
Maxch 


aS iby Community hearings in Tuktoyaktuk, Sachs, 
Holman and Paulatuk. 


15 - 26 Formal hearings in Yellowknife. 


be — 5 Formal hearings in Yellowknife. 


26 - 30 Formal hearings in Yellowknife. 


SS lk? Formal hearings in Yellowknife. 


2) Semel Community hearings in southern Canada: 
Vancouver, Edmonton, Calgary, Regina, 
Winnipeg, Toronto, Ottawa and Montreal. 


June 

ie 5 Community hearings in southern Canada: 
Vancouver, Edmonton, Calgary, Regina, 
Winnipeg, Toronto, Ottawa and Montreal. 

14 - 18 Formal hearings in Yellowknife. 

oe not yet determined. 
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TOPIC: Phase II/III: Impact of the Proposed Pipeline and Mackenzie 
Corridor Development on the Physical and Living 
Environment 
Water Quality Criteria for the Protection 
of Aquatic Life 
DATE: March 25 and 26, 1976 in Yellowknife. 
WITNESSES: Commission Counsel witness: 
=- Dr. J.B. Sprague Department of Zoology, 
College of Biological Sciences, 
Univexsity of Guelph. 
TRANSCRIPT 
HIGHLIGHTS REFERENCE 
A. Technical/Engineering 
Nil. 
B. Environmental 
b-1 Water Quality Criteria - General 
- There should be concrete water quality criteria as Woile Ibs 
outlined in the EPB code, according to Dr. Sprague 20574-20583 
in chief and in re-examination. There should be Wroylic AksKxs 
detailed requirements for construction activity 20678-20679 
specifying water quality criteria, and construction 


practices. Compliance must be assured by inspection. 
By definition, water quality criteria are scientific 
requirements of quality needed for a certain use of 
water - in this case for a certain level of environ- 
mental protection. The "Blue Book" - Water Quality 
Criteria 1972 prepared by the U.S. National Academy 
of Sciences - should form the basis for the criteria 
for the pipeline regulations. 

Both the numerical guidelines and a knowledgeable 
biologist on site are necessary, according to 

Dr. Sprague in cross-examination by Arctic Gas. 

The water quality standards should be established by 
a joint industry-government task force, according 
to Dr. Sprague in cross-examination by Arctic Gas. 
This shouldn't take more than a couple of months, 
according to cross-examination by ITC/COPE. 


b-2 Implementation and Inspection 


The numerical criteria for water quality should be 


set down by the government in regulations and standards, 


according to Dr. Sprague in chief. This will permit 
environmental preplanning in the design process. 
Training of workers should be conducted as outlined 

by the EPB. Inspection should be by both government 
and the company involved but the largest role should 
be played by an independent group. The role of this 
independent group was pursued during cross-examination 
by Arctic Gas and Foothills. In cross-examination by 
ITC/COPE, Dr. Sprague said that there is no existing 
inspection group with demonstrated ability. 


Wools IS 
20635-20642 


Vol. 13'6 
20642-20645 
20673-20675 


Wroylk., Iss 
20583-20587 


Voll 3.6 

20645-20646 
20653-20654 
20664-20666 


EZ 


b-2 Implementation and Inspection Cont'd. 


- The biological standards are most useful for summer 


activity and monitoring should continue for at least 
One summer following construction, according to 
Dr. Sprague in cross-examination by Foothills. 


- A special code of regulations is required to supple- 


ment existing laws, according to Dr. Sprague in cross- 
examination by ITC/COPE. Generally, one water quality 
inspector per spread would be sufficient but training 
might be needed if additional skills and expertise were 


required. 


b-3 Insecticides 


- No insecticides should be used north of 60° except on 
a small scale and then only non-persistent ones should 


be used, according to Dr. Sprague in chief. 


b-4 Siltation 


- The regulations should specify, according to 
Dr. Sprague in chief, (1) detailed practices for 
construction, land use and revegetation, (2) 
turbidity levels and perhaps settleable solids, and 
(3) maximum allowable downstream disturbance. 

- The benthic macro-organisms should not change more 
than 25% one quarter mile up or downstream of 
construction activity, according to Dr. Sprague in 
cross-examination by Arctic Gas and ITC/COPE. 
monitoring in winter is not very practical. 

- The 1800 river and water crossings 
with applicable standards for each, according to 
Dr. Sprague in re-examination. Two tests should be 
applied: (1) biological and (2) turbidity. 


lor) Petroleum 


- Regulations should specify: (1) precise spill safe- 
guards, (2) that no visible oil sheen be detectable 
on water and (3) 
0.05 of the lethal concentrations for sensitive 
aguatic organisms, according to Dr. Sprague in chief. 


- The oil sheen requirement would have to be related to 
background natural conditions, according to Dr. Sprague 


in cross-examination by Arctic Gas. 
- The 0.05 figure should be a maximum, according to 
Dr. Sprague in cross-examination by ITC/COPE. 


b-6 Sewage 


- The regulations should specify: (1) that dissolved 
oxygen should not be less than that specified by the 


"Blue Book" for a high level of protection and (2) that 


effluent be lagooned for a year prior to disposal on 
land, according to Dr. Sprague in-chief and in cross- 
examination by Foothills. 


b-7 Methanol 


- The regulations should specify that methanol solutions: 
(1) be reduced to a 1% concentration prior to disposal 
if disposed of in water, be metered out so that 
the toxic effect is less than lethal level for fish or 


and (2) 


fish eggs, according to Dr. Sprague in chief and in 
cross-examination by Arctic Gas. 


allowable 


Benthic 


should be grouped 


that oil concentrations be less than 
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VOUS 6 
20659-20664 


Vol. 136 
20669-20670 


Wok, 3S 
20587-20590 


Wolds 
20590-20595 


WOW. ILS 

20646-20648 
20651-20653 
20670-20671 


Weil. 1335) 
20595-20597 


Wiel. ISS 
20648 
Vole 316 


20671-20672 


Whol ALSNS) 
20597-20598 
Wrollis ISIS 


20657-20659 


Wol.« JUSS 
20599-20600 


Wonka al axs 
20648 


ez 


b-8 Temperature 
- The regulations should specify the temperature 


discharge guidelines in acccrdance with the "Blue Book", 


according to Dr. Sprague in chief. 


b-9 Other Toxicants 
D272 


- The regulations should specify that other toxicants 
(those not mentioned above) not be greater than the 
guidelines of the "Blue Book, according to Dr. Sprague 
in chief. 

- Pertilizers don't pose a long-term problem nor do sump 


TRANSCRIPT 
REFERENCE 


Wrenle ibs 
20598-20599 


VOL eso: 
20601 


VoL. 136 


fluids unless they are discharged into a stream causing 20675-20677 


sedimentation problems, according to Dr. Sprague, in 
cross-examination by ITC/COPE. 


Policy and Planning 
(ACND) Division, 
Api ile el), LoMGr 


123 


MACKENZIE VALLEY PIPELINE INQUIRY 


SUMMARY OF PROCEEDINGS 


(TRANSCRIPT VOLUME NO. 136) 


FISHERIES 


YELLOWKNIFE, N.W.T. 
MARCHT2 67 mel olZ6 
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Phase III: Impact of the Proposed Pipeline and Mackenzie 


TOPIC: Ie 
aa Corridor Development on the Living Environment. 
Probable Effects of Pipeline Construction on the Domestic 
ak Bfiec 
Fishery in the Mackenzie Valley. 
DATE: March 26, 1976 in Yellowknife. 
WITNESSES: Commission Counsel witnesses: 
R.F. Peet: Head, Fishery Management Division, Fish Resources 
Section,Fisheries and Marine Service, Department 
of the Environment, Winnipeg. 
Wed. Hunt: Fisheries Officer, Western Sub District, Fisheries 
and Marine Service, Department of the Environment, 
Inuvik. 
HIGHLIGHTS TRANSCRIPT 
REFERENCE 
A. Technical/Engineering 


mak 


Environmental 


b-1l Fisheries Service - General 

~ The task of the Fisheries Management Division is to Violen 3G 
develop, operate and maintain a management program 20691-20699 
for the fish resources of the N.W.T. in accordance 20745-20751 


with the provisions of Section 34 of the Federal 
Fisheries Act, according to Mr. Peet in chief. 
Management controls the sports and commercial 
exploitation but not domestic exploitation which 

is a right of Native peoples. The object is to 
regulate other activities so that domestic fisheries 
are protected. 


bec DOGS Eve ewushciaNes 


- The domestic fishery is important to Native peoples Vol. 136 


for social and economic reasons, according to 20699-20705 
Mr. Peet in chief. Fishing is usually done at the 
mouths of rivers along the Mackenzie and on some 


lakes. Figures on domestic utilization of the 
fish resource were given by Mr. Peet. In cross-~ Voile 6 
examination by ITC/COPE he discussed the problem of ZO od Z20moS 
Gefining a domestic and a commercial fishery. 

~ Since control over the domestic fishery is outside Vow 36 
the Service's jurisdiction, control must come from 20730-20732 
the Native users themselves, according to Mr. Peet 
in 'cross-examination by ITC/COPE. The domestic 


fishery, by policy, is ranked as more important 
than commercial or sport fishery. 


- A problem often arises where man's activities not Vole 36 


directly related to fishing may hurt the fish 20732-20734 
resource, such as the proposed dredging of the 
Tuktoyaktuk harbour, according to Mr. Peet. There 


is a deficiency in legislation and enforcement 
powers. 


25 


TRANSCRIPT 

b=-3 Sports and Commercial Fisheries REVERENCE _ 

~ The Mackenzie Delta area has the greatest potential Wolk WEIS 
for sports and commercial fisheries exploitation, 20705-20769 
according to Mr. Peet in chief and in cross- 20718-20721 
examination by Arctic Gas. Generally, these 
fisheries are not highly developed in the Mackenzie 
Valley. 

- The Holmes Creek fishery is the largest commercial VOI 36 
activity in the area but its future is entirely up 20721-20725 
to the people in the region, according to Mr. Peet 
in cross-examination by Foothills. 

- Certain areas could be used by pipeline workers for Wolls LIE 
sport fishing but these haven't been identified, 20725-20730 
according to Mr. Peet in cross-examination by 20757-20560 


Foothills and ITC/COPE. Local people may have to 

be consulted. Enforcement of any prohibition of 
workers' fishing will have to rest with the pipeline 
companies. Areas such as the Husky Lakes could, at the 
Minister's discretion, be closed to outside fishing 
exploitation. 


- Supply of construction camps from local commercial Viol L3G 
fisheries could probably be accommodated, according 20760-20766 
to Mr. Peet in cross-examination by ITC/COPE. He 
went on to outline some of the problems with 
transportation, weather, etc., that have plagued 
commercial fisheries in the past. 


- The Great Slave Lake commercial fishing operation Vol 2136 
involves about 200 fishermen for a 22 toesemonth 20766-20768 
season, according to Mr. Peet in response to the 
Judge's questions. It would probably not be 
affected by e pipeline. 


Dae rELeCtomon Pipeline Construction 


- The possible adverse affects of the Pipeline WASE ASX 
construction, according to Mr. Peet in chief, are: 20709-20717 
1) siltation, 2) removal of spawning bed gravel, 

3) blockage of migration routes, 4) destruction of 

rearing areas and 5) chemical contamination. 

Details of fish habits and sensitivities were 

listed by Mr. Peet. No pipeline facility should 

be located near a domestic fishing site. The 

influx of a large number of people will also 

cause problems. Since the Fisheries Service can't 

deny citizens a fishing licence, it will be up to 

the pipeline companies to enforce a'no fishing' 

EEGulatvon es elnaconclusionmMicer ects aic: malls) Wella alsks 

the domestic fishery is of prime importance to 20727-20708 

Native people and should be protected, 2) with 

Sateguards, and if the pipeline avoids domestic 

fishing sites, there should be no detrimental 

effects 3) there is no reason to completly ban 

Sports fishing by pipeline workers and 4) more 

commercial fisheries should be encouraged. 


- The Service has not been told to get involved in WO MS 
devising a system to interact with the proposed 20734-20745 
Pipeline activity although gaps in Knowledge are 
known to exist, according to Mr. Peet in cross- 
examination by ITC/COPE. The catch per unit 
efiort may be a useful means of assessing impact 
but those statistics are very difficult to get. 
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b-4 Effects of Pipeline Construction (Cont'd) REFERENCE 
-~ The local people should have a voice in determinig VOLE ese 
pipeline facilities locations near domestic fishing 20753 


sites, according to Mr. Peet in cross-examination 
by ITC/COPE. 
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i i Mackenzie 
se II,III: Impact of the Proposed Pipeline and zie 
be ; Corridor Development on the Physical and Living 


Environments. 


Environmental Impact Statements and Route Selection 


Methodology. 
January 16 and April 5, 1976 in Yellowknife. 


WITNESS: Commission Counsel witness: 


Dr. G.S. Davies: Manager, Ecological Studies Division, 


James F. MacLaren Ltd. 


HIGHLIGHTS 


A. Technical/Engineering 


nil 


B. Environmental 


b= 


l Impact Statements - General 


The state-of-the-art of environmental impact 
statements (EIS) in Canada was described by 

Dr. Davies, in chief, making specific reference 
to the Federal and Ontario Government processes. 


The five major problems are: (1) the EIS is only 


as good as the guidelines upon which it is based 
and the guidelines themselves are still in an 
embryonic state, (2) the EIS often contains 
irrelevant information, (3) the EIS is often 


incomplete, particularly with respect to indirect 


impacts, (4) quantitative evaluations are often 


lacking, and (5) the EIS often only pays lip service 


to alternatives and the 'no project' alternative. 
The methods which can be used to select and 
evaluate corridors and routes within corridors 
were illustrated with examples by’ Dr. Davies in 
chief. A synthesis of the various methodologies 
results in the following steps: (1) setting of 
objectives by a multidisciplinary team, (2) 
selecting the alternative corridors possible, (3) 
defining the data required for an environmental 


inventory, (4) eliminating the obviously unviable 


corridors, (5) making field visits, and (6) 
selecting the route. Three route selection 
methods which could then be applied were 
described by Dr. Davies. The mechanism for 
choosing should employ a numerical rating 
based on subjective comparative values. A 
technique of using "trade-off curves" and 
"preference curves" to arrive at a "choice" 
was described by Dr. Davies. The object is to 
use a systematic approach so others can see 
how decisions were arrived at. In reexamination 
by Commission Counsel Dr. Davies said that the 
process of arriving at an environmentally 
acceptable route is very important since it 
must be amenable to public scrutiny. 
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2 Applicants' Process REFERENCE 
The applicants have not given adequate treatment VOuE MeL 


to alternative routes and corridors, according 

to Dr. Davies in chief. Specific examples of 
where this is apparent were listed. Generally, 
the three areas where environmental damage can be 
Minimized are: (Gy akexekvesieyy, (2); engineering 
design and, (3) monitoring and surveillance. 


The example approach described utilizes established 
decision science and operations research techniques 
that the applicant has probably used in making 
technical evaluations, for example, pipe sizes, 
throughput, compressor station Spacing, etc. , 
according to Dr. Davies in cross-examination by 
ITC/COPE. A similar methodology should have been 
used for the routing and environmental work so it 
would be clear what the objectives were. The 

public should have access to the assessment work 

in order to be able to affect the design in its 
early stages. In many cases the initial guidelines 
presuppose the project itself. The multiple choices 
are narrowed down to a few viable alternatives for 
biological assessment work. It is not apparent 

that the applicants did this. "As an environmentalist, 
I'm not convinced this is the right corridor." It 
isn't apparent what Arctic Gas' objectives were in 
gathering their information. There is a lot of 
baseline data without much attention being paid 

to the process. Utimatelythe "costs" must be 

based on the judgement of specialists. Tangible 
quantifiable costs form the basis for this judgement. 
Arctic Gas' work leaves unclear what evaluations were 
made which, in turn, makes public evaluation difficult. 


The techniques outlined have never been applied to a 
project of the scale proposed here, Dr. Davies agreed 
in cross-examination by Foothills. 


The factors which must be considered in alternative 
route/corridor selections, according to Arctic Gas 


in cross-examination of Dr. Davies, are: (1) 
engineering feasibility, (2) scheduling, (3) cost, 
(4) resource requirements, (5) environmental 
factors, (6) social considerations, and (7) micro 


and macro economic considerations. In the final 
analysis the trade-offs are based on subjective 
evaluations by experts: The problem with the 

Arctic Gas work is that it is unclear what their 


objectives were and what judgements were made. 


b-3 Establishing Background Data 


The onus for generating data should be divided 
between the industry and government for projects in 
a frontier area like the North, according to 

Dr. Davies in cross-examination by Foothills. The 
applicability of laboratory information to a field 
Situation was questioned by Foothills. 
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D. Miscellaneous 


-~ The admissibility of COPE's evidence ona 
Japanese oil spill was disputed by Arctic 
Gas and Foothills. The Judge ruled that it 
should be heard. 
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TOPIC: Phase III: Impact of the Proposed Pipeline and Mackenzie 
Corridor Development on the Living Environment. 
l. Effect of Northern Pipeline Construction on Wildlife 
Management in the Yukon (Mossop) 
2. Response of the N.W.T. Fish & Wildlife Service to 
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3. Canadian Wildlife Service: Migrator Bird Management 
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Gie Weoley, IMCeiEcwheS Oie Arctic 
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HIGHLIGHTS TRANSCRIPT 
REFERENCE 
A. Technical/Engineering 
a-1l Schedule 
- A winter shutdown of two months was necessary on Wel, ise 


Br 


b- 


the Alyeska pipeline construction because of the 
inability of men and equipment to work in the 
extreme cold and darkness, according to the text 
of a speech by the Alyeska Senior Project Manager 
which was filed as an exhibit. The Judge asked 
Commission Counsel to pursue this matter and have 


PALAL Seba PAIL AL SHS: 
21162-21166 


evidence called from Alaska since this indicates that 


the Arctic Gas schedule as proposed isn't viable. 


Environmental 


1 Game Management - General 


The game management programs are designed primarily 
to satisfy the food and psychological requirements 
of indigenous people, according to Dr. Simmons 
in-chief. The organization of the N.W.T. Fish and 
Wildlife Service was outlined. The present work is 
an overload so the service must grow. The Service 
can't cede any wildlife management responsibilities 
to other agencies. 


The three general game management priorities in 
order, are: (1) to maintain a sufficient population 
to permit | subsistence harvest by native peoples, 

(2) to maintain « population sufficient for 


Wek Lay 
20898-20914 


Vol. 138 
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resident hunters and (3) to maintain a population 
sufficient for non-resident hunters, the panel 

agreed in cross-examination by ITC/COPE. The CWS 

also has international and interprovincial obligations 
Dr. Stephen noted. 


- The jurisdiction of DIAND over wildlife habitat Wolk. IVa 
leads to jurisdictional problems that are often 21024-21025 
ineffectively resolved, according to Mr. Mossop 
in cross-examination by the Council for Yukon WO. UBe 
Indians (CYI). One year of studies before pipeline 21032-21033 


construction begins is a minimum requirement 
according to Dr. Simmons. 


- A buffer zone along the right-of-way and wildlife Whois 1083 7/ 
rezoning are ways of imposing restrictions during 20990-20993 
construction, according to Dr. Simmons in cross- 
examination by Foothills. Employees (native) with 
General Hunting Licences would have to be prohibited 
from hunting by company regulations. In cross- Vol. 138 
examination by ITC/COPE the panel agreed that the 21078-21079 
industry's activities could affect the harvestable 21081-21084 
game and birds, and this would conflict with 
Management objectives. 


- The native land use records of the NWT Service are Woh  ILSHs} 
probably understated, according to Dr. Simmons 20985-20986 
in cross-examination by the NWT Indian Brotherhood/ 

Métis Association. 


b-2 Canadian Wildlife Service (CWS) - General 
= NS ee ea PNT CCANCW See GENCT aL 


- The Canadian Wildlife Service (CWS) is solely Vol 37, 
responsibile for the administration of the Migratory 20920-20941 
Birds Convention Act and its related regulations, 
according to Dr. Stephen in-chief. The administrat- 
ive structure of the CWS was described. Cumulative 
effects of developments are reductions in quality 
and quantity of migratory bird habitat. It is 
unlikely that the CWS will be in a position to 
gather or supply the data necessary to ensure 
adequate protection of migratory birds in the North. 

To meet the requirements imposed by development 

21 man-years and $590,000 are required. Also 
co-ordinated inspection and ongoing monitoring will 
be needed. 


- Within bird sanctuaries the CWS can refuse an Wolk ise) 
application for activity even if DIAND approves PAL IMS es AILS VS: 
it, according to Dr. Stephen in cross-examination by 
ITC/COPE. A bond is not requested but it iS DOE's 
policy that the polluter pays. 


= The insistence of industrial activities to continue Vol. 139 
once they begin is a constant problem that regulatory21084-21097 
agencies face, the panel agreed during cross- 
examination by ITC/COPE. As an example, ITC/COPE 
filed as an exhibit, the Imperial Oil violation at 
Garry Island. Four other examples of the failure 
of the agencies to keep activity within the bounds Vol. 139 
of permits were cited by ITC/COPE: activities 21097-21112 
of Imperial Oil, Shell, Sun Oil, and Chevron in the Kendall 
Island sanctuary. No prosecution resulted from any 
of these cases, according to Dr. Stephen. Political 
concerns are taken into account in such cases, but 
not when considering individual harassment violations. 


- Aircraft overflight regulations are enforced in Wolly AS}, 
sanctuaries with the co-operation of MOT, according 21158-21161 
to Dr. Stephen in cross-examination by ITC/COPE. 
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b-3 Northern Yukon Concerns 
- The almost total lack of work by the Yukon Game VOIR ES? 
Branch in the Arctic Yukon makes it completely 20878-20894 
impossible to make meaningful management decisions, 
according to Mr. Mossop in-chief. The work and 


staff of the Game Branch were described. Very Made ee 
is known about the mimals in the northern Yukon 

but experience elsewhere has shown that the animals 
experience a sharp decline with development 
activities. There isn't sufficient time to satisfy 
the research requirements if the pipeline schedule 

is followed. Three new Game Branch detachments 
would be required in the area at a cost of about 


$700,000. 

- The &fect on game of opening the area through VOI 3s 
increased use of the Dempster and construction of 21012-21014 
three new access roads (if the Interior route were 21021-21024 


used) iS unknown, according to Mr. Mossop in 
cross-examination by the CYI. The wildlife popul- 
ations of the northern Yukon are the envy of 
biologists throughout North America but its manage- 
ment ranks are as low as anywhere. The people who 
did the wildlife research for Arctic Gas are the 
experts and they should provide help in developing 

a management program. The past management and 
research efforts relating to the Dempster highway 
and the Porcupine Caribou herd have been inadequate. 
They were desperate. The Game Branch has no 
authority over highway construction activities; they 
simply observe the effects. A mc ratorium on 

caribou hunting in the area would be advisable. 


- There shouldn't be any pipeline in the northern Vol. 138 
Yukon at all if one has to assume (as per the 21014-21016 
pipeline guidelines) that it will become the 
route of an energy corridor, according to Mr. Mossop 


in cross-examination by the CYI. In cross-examination 

by the CYI, ITC/COPE and Foothills, Mr. Mossop Wroyilh, JeSks} 

said that many of the concerns would be alleviated 20993-20995 

by using a route along the Alaska highway 21016-21018 

(Fairbanks Corridor). 21072-21074 
- There is a four-or five-fold discrepancy between Weil Ise 

the applicant's bird counts in the Old Crow Flats 21025=2, 1029 


and those of the Gme Branch, according to 
Mr. Mossop in cross-examination by the CYI. The 
work done on the flats was described. 


b-4 Caribou 


- A joint CWS-NWT Fish and Wildlife Service study of Viollews3 
the Porcupine Caribou herd has been done, according 21029-21035 
to Drs. Simmons and Stephen in cross-examination 
by the’ @i and I11C/COPER Le was part oteampEpelL une 
related study done in 1974 but it has not yet been 
published. Dr. Stephen explained the levels of Wels IL Sis) 


wildlife protection offered by sanctuaries, reserves , 21037-21043 
parks and wildlife ranges. 


b-5 Surveillance/Enforcement/Monitoring 


- CWS liaison with industry should be at the field, Wiojdhs  sbsks} 
management and executive levels, according to 2099 T= 2002 
Dr. Stephen in cross-examination by Foothills. 


The main CWS concern will be during summer pipeline 
ACE TVATE LES 
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The Yukon Game Branch can't react on the scale 
necessary in the northern Yukon ACCORGdING tO 
Mr. Mossop in cross-examination by the CYI. 


- The fourteen points on enforcement made by 
were reviewed with the 


lie 


panel by ITC /GOPE. 


Hugh Trudeau 


The points are: 


as necessary, 
be taken lightly, 


(5) 


(in Inuvik) 


The panel generally agreed. 


(1) where no research exists, 
regulations should be conservative and then 
modified as further experience dictates, 
ment 1S an integral part of management, (3) enforce- 
ment officers must be able to take action quickly, 
(4) the decision to instigate a prosecution should 
rest with the investigating officer with advice 
decisions to prosecute shouldn't 


(6) 


(2) 


enforce- 


regulations should be enforced 


impartially and the decision to prosecute should 
be a question of law and not subject to administr- 


ative or executive influences, 
the right to know what is happening, 


(7) 
(8) 


the public has 
the present 


penalties in game management are not deterrents 
for individuals and particularly for large 


companies, 


resulting from prosecution, 
fines the courts should order a clean-up and/or 


direct that technology be improved, 


(10) 


(11) 


(9) a further deterrent is public exposure 
rather than increase 


the same 


standards should apply to every operator regardless 


Of wae hinlvicat Tom 


(le crown corporations), ( 


12) enforce- 


ment should strive for 100 per cent compliance, 
(13) the high cost of operating in the North plus 
the problems of weather may make industry cut back 


On environmental safeguards and (14) 


spec 


WBANS 


"black and white" regulations are the easiest to 
enforce but don't always deal with the necessary 
problems. 


- The Game Branch would concentrate on the post 
construction era when they would need to be a 
competent management agency, 


Mr. Mossop in cross-examination by ITC/COPE. 


ac Cordningnunc© 


The 


pipeline company should supervise its own people, 
with overall construction regulation being done by 


a Federal agency. 


The cost of inspection should be kept "at arms 
length" from the operator, according to Dr. Stephen 


in cross-examination by ITC/COPE. 


recovered indirectly. 


Costs may be 


The operator should be committed to repairing what- 
ever damage results from his operations, according 
to Mr. Mossop in cross-examination by the CYI. 
A tribunal could be set up to settle long-term, 
adverse effect claims. 


Native people will be used as resource managers this 


summer, 


lowe ielover (CNG. 


according to Mr. Mossop in cross-examination 


- An increase in incidences of man/bear conflicts has 
raised the cost of surveillance, and in many cases 


the operators pay the cost of this, 


according to 


Dr. Simmons in cross-examination by ITC/COPE. 


b-6 Surveillance Agency 


The operator and shortfalls of the Alaskan regulatoryVol. 


authority were described in some detail by 


IDR « 


Norton in-chief. 
and Wildlife Advisory Team 


(JFWAT) 


but it had three general shortcomings: ( 


"Advisory" status was a mistake, 
late and 
covering air, water and quality surveillance. 


(3) 


(2) 


The Joint State/Federal Fish 
was a good idea 


tes 


it was mobilized 
it should have had a broader mandate 


There 
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should also have been a clear separation of the 
mandate to get the job done on schedule and the 
mandate to protect the mvironment. 


-~ The exercise of developing a monitoring agency is 
being worked out, according to Dr. Simmons and 
Dr. Stephen in cross-examination by Foothills and 


Arctic Gas: 


- The management responsibilities can't be delegated 
to the pipeline authority although policing within 
the corridor should be delegated, according to 


Mr. Mossop and Dr. 
ETC / CORE. 
prepared. 


Simmons in cross-examination by 
Working papers on these matters are being 
Norton said that checks and balances 
must exist within the central co-ordinating agency. 
Surveillance is absolutely necessary and monitoring 
should be undertaken concurrently, 
technical evaluation becomes increasingly important, 
especially if the wute is to be used aS a corridor. 


since long-range 


Biologists involved in the surveillance should be 


exposed to industries’ processes. 


Dr. 


Simmons 


expressed the concern that there wasn't sufficient 
time to adequately train inspectors. 
said that the DIAND paper commenting on the Alaska 
pipeline authority is remarkably accurate. 


b-7 Miscellaneous 


Dr. Norton 


- The report "Oil Exploration and the Bankslanders - 
a lesson in National Priorities" by Barry and 
Simmons was introduced as an exhibit by ITC/COPE. 
Dr. Simmons said he has no reason to alter any of 
the views expressed in that report. 
dealt with the interaction of industry, government 


and the society on Banks Island and pointed out that 


The report 


the government's work couldn't be taken at face 


value judging from the people's past experiences on 
Banks Island. 


C. Socio-Economic 


Nil 


D. Miscellaneous 


- Jack Marshall, 
he would be leaving the Inauiry to represent Arctic 
Gas at the NEB hearings in Ottawa. 
replaced by Mr. 


lawyer for Arctic Gas, 


bevassis tedusbyaliss Danville Catster 


Policy and Planning 


Division, 
April12,1976 


(ACND) 


advised that 


He will be 
John Steeves who will continue to 
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TOPIC: Phase III: Impact of the proposed pipeline and 


Mackenzie Valley Corridor Development 
on the Living Environment. 


A Summary of Transport Canada's Res onsibilities and 
Activities Respecting Aircraft Operations in Northern 


Canada. 


DATE: April, 7, 1976 in Yellowknife. 


WITNESS: Commission Counsel witness: 


M.A. Heacock: Inspector of Civil Aviation, Air Regulations 
Branch, Transport Canada. 
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Technical/Engineering 

= nail 

Environmental 

b-1 Aeronautics Control Measures 


- Aeronautics Control Measures are primarily designed Wet» ss. 
to promote aviation and ensure that safety standards 2EV80=21086 
are maintained, according to Mr. Heacock in chief. 

Charts advise pilots of migratory bird areas, and 

pilots are requested to maintain an altitude of 2,000 
feet over bird nesting areas and herds of wild animals. 
It would be difficult for MOT to guarantee full control 
but three measures can be taken: (1) private aerodromes 
should be used only with prior permission, (2) sensitive 
areas should be protected by Territorial Ordinances and 
(3) a publicity campaign should be undertaken to 
emphasize the need for wildlife protection. 


- The control of airstrips after abandonment will have to Vol. 139 
be considered at the time of abandonment, according to 21194-21195 
Mr. Heacock in cross-examination by ITC/COPE. 


- Pilots usually co-operate well in obeying the Notices WoOls ILS) 
to Airmen which is basically an education program, ANNES aA) 7) 
according to Mr. Heacock in cross-examination by 
ERC /COPBeandshoothaislce 


b-2 Altitude Restrictions 


- The 2,000 foot minimum altitude wouldn't be a problem Weuke Use 
for IFR flights but it would be a prohibitive restriction 21184- 
on FVR flights, according to Mr. Heacock in chief and 21085 
in cross-~examination by Arctic Gas, ITC/COPE Foothills 21188- 
and the Judge. IFR flights would need IFR ground 21193 
facilities at both the origin and the destination. ZS S = 
Only some of the larger helicopters are equipped for CALI; 
LER. There would be a problems if the 2,000 foot ZAR OW = 
restrictions were placed on VFR flights. It would be PNM) 


better to use IFR. 
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Jos) JN pale Frequency REFERENCE 
- Flight frequency is difficult to forecast and Voile 13.9) 
control, according to Mr. Heacock in chief. AN IUSS) 
Generally, there will be a 5 to 6 per cent ANA) 2 Wail taie) 


annual increase in aircraft activity in the 
next 5 to 10 years. With a pipeline project, 
Inuvik, Norman Wells and Fort Simpson could 
expect a 30 per cent increase. A 100 per cent 
increase could be anticipated at Wrigley, 

Fort Norman and Norman Wells. An MOT aircraft 
activity report will be available in May. 
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PLACE SUBJECT DATE NO. NO. NO. 
Yellowknife Overview Hearings Mar 3-8 9-14 1 a 
Yellowknife Pacrigties Location and 

Connecting Pipeline 

BAGWwiEeLes: (CAGE 1) Mar 11-14 15-18 2 1 
Aklavik Community hearing Apr. 2-4 Ts 3 4 
Aklavik Community hearing Felis, ZS. 40 3A 4 
Yellowknife Geotechnical Aspects 

of Engineering Design Mar 17-21 

& Ancillary Facilities Apr. 7-14 19=Z9 4 iL 

(CAGPL) 
Yellowknife System Configuration & 

Design of Facilities 

(CAGPL) Apr 14-18 29-33 5 Hl 
Yellowknife Construction Plan(CAGPL) Apr 21-23 33-39 6 al 

May 12-15 

Supplement Sept 14 68 6A ab 
Yellowknife Operation & Maintenance 

(CAGPL) May 16-21 40-42 7 1 
Hay River Community hearing May 28-29 4-5 8A 4 
Hay River 

Indian Village Community hearing May 30-31 6 8B 4 

Yellowknife Environment Protection June 2-4 46-48 gy 2 
Board 
Supplement Sept 24-25 68-69 9A g 
Supplement Oct 1 UH 9B 2 
Supplement Jan 12-14 MOS 9C 2 
Yellowknife Policy (CAGPL) May 21-24 42-45 10 1 
JULIE HC 49-50 
Aug 18 56 
Fort Franklin Community hearing Junes 24-76" aio iLail 4 
Willow Lake & 

Fort Norman Community hearings Ais AO=7 7) 10 VZ 4 
Fort McPherson Community hearing July 8-10 Ik is 4 
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